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Nutrition-related health problems and diseases have become a major concern in 
recent years. Scientists have established associations between Nutrition Label use 
and positive dietary outcomes. Furthermore, they have determined that 
consumers may be unable to correctly comprehend the information provided on 
Nutrition Labels. Research has shown that, although many variables play a role 
in limited label use among consumers, nutrition knowledge and a lack of 
nutrition education appear to be major concerns. Therefore, conducting nutrition 
education programs may ameliorate health illiteracy rates among the American 
population, increase label use, and ultimately improve dietary outcomes. This 
research will conduct a gender-focused nutrition education intervention in 
reading Nutrition Labels to college students in Philadelphia, Pennsylvania. The 
aim of the study is to determine the efficacy of a nutrition education intervention 
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in increasing comprehension of the Nutrition Label in college students. 
Participants will perform nutrition knowledge tests before and after the 
intervention. Baseline and post-intervention questionnaire scores will be 
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CHAPTER 1: LITERATURE REVIEW 
The Nutrition Label 
The Nutrition Labeling and Education Act of 1990 (NLEA) provides the 
Food and Drug Administration (FDA) the authority to require Nutrition 
Labeling, health claims, and nutrient content claims for most foods sold in the 
United States.1, 2 The NLEA incorporates the mandatory Nutrition Facts Panel 
within labeling laws to help consumers choose more healthful foods by 
providing them access to consistent, standardized, and credible nutrition 
information.1 With diet-related diseases such as cardiovascular disease, cancer, 
and stroke, comprising the leading causes of death in America,3 public health 
policy makers and health care professionals have shifted focus to changing 
consumer dietary choices and behaviors. More specifically, professionals have 
examined consumers’ use of the Nutrition Label and whether or not their use 
affects dietary behavior.  
Findings indicate a positive relationship between Nutrition Label use and 
dietary practices.4 Reading Nutrition Labels may enable healthy dietary practices 
and can contribute to healthful dietary intakes such as decreasing intakes of fat, 
saturated fat, and cholesterol, and result in higher diet quality and higher intake 
of fiber.2 When compared to those who rarely or never used the Nutrition Label, 
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consumers who reported using the Nutrition Label when buying food, had 
significantly higher fiber and iron intakes.1  
According to the Academy of Nutrition and Dietetics (AND) (previously 
known as the American Dietetic Association), the Dietary Guidelines for 
Americans are based on a total diet approach to food guidance. AND (Academy 
of Nutrition and Dietetics) defines three public resources that are available to 
assist consumers in meeting dietary recommendations: (1) the Dietary 
Approaches to Stop Hypertension (DASH) eating plan, (2) MyPyramid, and (3) 
the Nutrition Label. 5 The DASH eating plan emphasizes the consumption of 
fruits, vegetables, low-fat dairy products, whole grains, and lean proteins to 
lower high blood pressure and improve blood lipid levels to reduce the risk of 
cardiovascular disease.6 MyPlate replaced MyPyramid in June 2011, and depicts 
the five food groups and appropriate proportions on a plate.7 The Nutrition 
Label is an effective dietary tool that provides consumers with information to 
choose and compare foods. However, research has shown that consumers do not 
use Nutrition Labels because they do not understand them.8   
Altering the Label Format 
 As of May 2014, the FDA is proposing to update the Nutrition Label to 
make it easier for consumers to make informed decisions about the food they eat. 
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The FDA intends to make the following changes: require information about 
“added sugars,” update daily values for nutrients (sodium, dietary fiber, and 
vitamin D), require the declaration of potassium and vitamin D amounts, remove 
“calories from fat” from the label, change the serving size requirements to reflect 
actual consumption, require larger packaged foods to provide a dual column 
format indicating information “per serving” and “per package,” boldface and 
enlarge Calories and serving size, move the Percent Daily Value column to the 
left of the label (so that it would be viewed first), and modify the footnote to 
clearly explain the Percent Daily Value.9  
Since the food label was first required in 1993, it has only undergone one 
major change. In 2003, the Nutrition Label was altered to declare trans fat 
content.9 The FDA believes that the proposed new label will reflect the latest 
scientific research about nutrition and the links between what people eat and 
chronic diseases (such as obesity and cardiovascular disease). 9 
Researchers found that consumers believed serving sizes and health 
claims to be misleading.10 Furthermore, computation of serving sizes led to great 
confusion.10, 11, 15, 49 Others hypothesize that improvements among dietary 
outcomes and increases in label use will result with several changes to the label.11 
Researchers believe that adjusting serving size and boldfacing energy content 
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will positively impact consumer choices.11, 12 Other researchers have suggested 
that implementing a visual system, such as the traffic light labeling system 
(commonly used in European nations), would make label use easier and result in 
better dietary outcomes. 12, 13 
 Researchers also propose that displaying health consequences of eating 
too much (similar to the Surgeon Generals’ warnings on packs of cigarettes) 
would be helpful.14 Although researchers recommend that changing the label’s 
format will improve label use and dietary outcomes, a lack of education and 
comprehension still exists. Adjusting serving sizes may cause less confusion and 
less of a need for computation among consumers. Furthermore, changing 
components on the label may bring more attention to it. However, consumers 
still may not be able to comprehend the actual content.15 
Nutrition education interventions have been implemented in past 
research. Researchers have shown that nutrition education positively affects label 
use. 16, 17 Hawthorne et al.17 aimed to determine how well young adolescents 
understand the Nutrition Label. Researchers assessed 34 young adolescents’ (11-
14 years of age) knowledge of the Nutrition Label. They administered a 
questionnaire and pre- and post-tests before and after a one-hour educational 
session. The pre-test scores were consistent among the males and females (p=0.3). 
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The average number of correct answers before the lesson was 6.6, or about 55% 
correct. On average, the number of correct answers after the lesson increased to 
8.3, or about 70% correct. Following the educational lesson, the participants’ 
scores improved significantly, as reflected in the pre-and posttest scores 
(p<0.0001). These results reveal that the Nutrition Label could be an effective 
educational tool to increase nutrition knowledge.17  
Nutrition Label Use 
The definition of the use of Nutrition Labels varied among the literature. 
Most researchers based the use of a label on the frequency of use when selecting 
food. Researchers emphasized how often consumers use the label 1, 2, 8, 10, 12, 18-22, 50 
rather than consumers ever using the label. However, all of the studies that 
focused on the frequency of Nutrition Label use relied on self-reported data. One 
group of researchers used self-reported data, but did not specify the frequency of 
label use. 23 Several groups of researchers used in-store observations to determine 
label use.11, 24, 25 
Nutrition Labels display a variety of information. Several researchers 
determined on which components consumers focused most when using a label. 
One study found that label users often focused on the Calories and fat content.23 
Other researchers found that consumers used energy content most frequently,26 
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while Mahdavi et al.22 found that consumers focused on expiry date and storage 
condition information. They also reported that consumers rarely read about 
information containing fatty acids.22 Grunert et al.24 reported that Calories, fat, 
and sugar were the three most frequently viewed pieces of information.24 Sodium 
and saturated fats were the next most frequently sought components. Other 
researchers reported that, of all adults who actively read labels, 51.6% read the 
list of ingredients, 47.2% read serving size, and 43.8% read health claims.12 
Finally, Mannell et al.49 found that a majority of the respondents (79.9%) claimed 
that the energy value, protein, fat, carbohydrate, fiber, and vitamin and mineral 
content were most important factors to consider when deciding to buy a food 
product. 
Determinants of Label Use 
Research has shown that consumers have become increasingly more 
aware of the Nutrition Label. Data from FDA’s Health and Diet Surveys in 2002 
and 2008 indicate that 44% of consumers in 2002 “often” read the Nutrition Label 
when they purchase a food product, compared to 54% in 2008.9 However, Gores 
et al.27 showed that 91% of students reported using the Food Guide Pyramid to 
help guide choices, while only 26% used Nutrition Labels to assist choices. 
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The literature suggests that many factors determine the use of Nutrition 
Labels among consumers. 1, 8, 10-15, 17-26, 28-30, 46-50 These determinants can be grouped 
into the following categories: (1) individual characteristics, (2) situational and 
behavioral factors, (3) health-related aspects, (4) product involvement factors, 
and (5) nutrition knowledge and attitudinal factors. This comprehensive 
framework of label use determinants includes both motivators and inhibitors of 
Nutrition Label use. The next section will examine each category and discuss the 
various associations found among the literature.  
1. Individual Characteristics 
 The characteristics of the individual greatly affect Nutrition Label use. 
These variables include: age, gender, education, race, and cultural influences. 
Education of individuals had a great effect on label use; positive correlations 
among label use and higher education were found.10, 12, 18, 19, 22, 50, 51 Results of 
consumers’ race and ethnicity found that Caucasians used labels more 
frequently.10, 12 Conclusions among cultural influences were unable to be 
determined in the literature. However, label use among foreign-born participants 
was found to increase with duration of residency.12 The literature showed that 
label use tends to be higher among women versus men.2, 10, 12, 18, 19, 20, 23, 24, 31, 50 
Ollbergding et al.12 found that label use among women was higher than label use 
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among men (72.8% vs 49.5%, respectively) (p<0.001). Chen et al.2 reported that, 
while 77.6% of women used the Nutrition Label, only 52.3% of men used the 
Nutrition Label (p<0.001). Furthermore, researchers found that college men chose 
food without reading nutrition fact labels because they regard this action as 
feminine. 18, 27 The effect of age on Nutrition Label use showed some varied data. 
Nutrition Label use was higher among the “younger population,” however the 
ages in this population were unspecified.23 Other researchers found that label use 
was less frequent among children, adolescents, and older adults.10, 49 Mannell et 
al.49 and Drichoutis et al.47 found similar results, in that, individuals older than 40 
years of age are more likely to use Nutrition Labels (p=0.0151)49 (p<0.05).47 
Researchers explained this phenomenon, stating that older consumers may have 
more restricted diets due to medical advice or other health problems, and 
therefore must be more aware of what they are consuming.47 However, other 
researchers found opposing results, stating that older participants are less likely 
to use Nutrition Labels (p<0.05).16 Ollbergding et al.12  found that of a population 
ranging from 18 to 85 years of age, those who were 18 to 34 years of age read 
Nutritional Labels less frequently (p<0.001).  These data indicate a potential need 
for improving Nutrition Label use among young adult consumers. Furthermore, 
research suggests a need in education among male college students and how 
they perceive the Nutrition Label. 
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2. Situational and behavioral factors 
 Situational and behavioral factors include consumers’ income, area of 
residence, time spent shopping, type of household (children, married consumers, 
household size, etc.), grocery shoppers, and meal planners.19 Of the above-
mentioned aspects, several correlations were found among the literature. Many 
researchers have concluded that Nutrition Label use was more frequent among 
higher incomes.2, 10, 12, 24, 48, 52 Chen et al.2 reported that participants of low income 
use the Nutrition Label significantly less than participants of higher incomes 
(p<0.001).  Similarly, Ollbergding et al.12 found that those with lower incomes use 
Nutrition Labels less frequently, when compared to participants with higher 
incomes (p<0.001). Conversely, Drichoutis et al.47 found that those with higher 
incomes tend to read Nutrition Labels less frequently (p<0.05).  Researchers 
found that label users were higher among consumers residing in rural and non-
city areas.19, 51, 52  Conversely, Chen et al.2 found that those living in a rural area 
were 40% less likely to use the Nutrition Label than those living in an urban 
environment (Odds Ratio [OR]=0.60; 95% Confidence Interval [CI] 0.42, 0.86). 
Researchers have found a positive correlation among label use and 
consumers having more time to shop for food.10, 19, 22, 47, 48 Additionally, Mannell et 
al.49 found that lack of time was consistently reported as a reason for not reading 
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the Nutrition Label. Label users were higher among those who were the primary 
food shoppers10, 12, 19, 47 and meal planners10, 19, 47 of the household. An association 
between higher frequency of Nutrition Label use and larger household sizes has 
also been reported.10, 12, 46, 50 More specifically, McArthur et al.46 found that larger 
households and those with children were more likely use labels (p<0.01). 
Furthermore, Ollbergding et al.12 reported that 60.4% of consumers who live with 
more than one other person use Nutrition Labels more often (p<0.001). Nayga et 
al.48 found that household size is positively related to using Nutrition Labels 
about vitamins/minerals and sugar content on food packages (p<0.05). When 
comparing consumers living alone, only 52% used labels, compared to 77% of 
those living with others (p<0.05).50 Conversely, Govindasamy & Italia51 reported 
conflicting data on label use and household size. Those with households of four 
of more members were 17% less likely to read Nutrition Labels (p<0.05).51 
However, they also reported that households with two or more children were 
more likely to read labels. This disparity suggests that the effect of household 
size is likely related to the age of household members; larger households may be 
less likely to use Nutrition Labels if they are primarily comprised of adults.51  
Large households comprised of several individuals under the 17 years of 
age use Nutrition Labels more frequently because parents are responsible for 
selecting food items.51 Furthermore, young adults living with their parents 
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reported less frequent label use.18 This finding may be due to the young adults 
having less responsibilities in food shopping and meal planning, and therefore, 
do not have as great of a need to use Nutrition Labels.  
3. Health-related aspects 
 Health-related aspects include special diet status, perceived vulnerability 
of getting a diet-related disease, and current health status.19 Researchers have 
shown that those who possessed a special diet read labels more frequently.19, 47, 48 
Hess et al.8 reported that consumers who were vulnerable of acquiring a diet-
related disease used Nutrition Labels more frequently (p<0.01). Furthermore, 
those with current diet-related diseases used Nutrition Labels more frequently. 21 
Lewis et al.21 assessed Nutrition Label use among people with chronic diseases 
(hypertension, hypercholesterolemia, diabetes/pre-diabetes, overweight, and 
heart disease). Results indicate that participants with hypertension, 
hypercholesterolemia, diabetes/pre-diabetes, and those who were overweight, 
read the Nutrition Label more than those who did not have any of the above 
mentioned diseases (p=0.021, p=0.005, p<0.01, and p<0.01). Conversely, those 
who had heart disease read Nutrition Labels less frequently than those who did 
not have heart disease (p=0.043).21 However, data pertaining to the use of the 
Nutrition Label among patients with health-related and/or chronic diseases may 
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be skewed due to further education among health care professionals in 
managing such a disease.21 This indicates that nutrition education may increase 
the frequency of Nutrition Label use.8, 21  
4. Product involvement factors 
 Media and marketing have a great deal of influence on consumer 
decisions. Manufacturing companies use different health claims to draw 
attention to their products. However, researchers have found that consumers 
were skeptical toward health claims made by products.4, 22 The convenience of a 
product may also influence consumers to choose one product over another. Price 
and taste seemed to factor into Nutrition Label use among consumers. Drichoutis 
et al.47 and Nayga et al.48 found that those who were less concerned about price 
led to greater use of Nutrition Labels. However, Hess et al.8 found that a greater 
emphasis on price led to greater label use. In addition, Hess et al.8 and Roberto et 
al.11 found that the importance of taste was negatively associated with label use. 
This finding implies that consumers who are more concerned about the taste of a 
product may not be concerned about the nutritional content. Such an association 
may be due to the misconception that healthy foods do not taste good. Educating 
consumers about choosing healthy foods and comprehending Nutrition Labels 
can eliminate such generalizations.  
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5. Nutrition knowledge and attitudinal factors  
Nutrition knowledge (which includes numeracy, health literacy, and 
nutrition education), and attitudinal factors (which includes attitude toward 
nutrition, motivation, interest, and self-efficacy) are factors that influence 
whether a person reads a Nutrition Label. Health literacy refers to an 
individual’s ability to obtain and understand information related to health to 
make health-related decisions.18 Research has shown that low health literacy is 
related to poor clinical outcomes.18 Although health literacy plays an important 
role in making informed decisions about health, behaviors are also influenced by 
psychosocial attributes, such as self-efficacy.18 Self-efficacy refers to an 
individual’s belief in his or her own abilities to perform a specific behavior and 
achieve a goal.18, 32 Therefore, both health literacy (one’s ability) and self-efficacy 
(belief in one’s own abilities) greatly affect Nutrition Label use. Research has 
found that people with high self-efficacy were more likely to actively engage in 
healthy diets for weight loss than people with low self-efficacy.18 
In their review, Drichoutis et al.19 discussed the “cost-benefit approach,” 
originated by George Stigler in 1961, and related it to the use of the Nutrition 
Label. “Consumers will search for nutrition-related information [e.g., – read 
Nutrition Labels] as long as the costs (mainly viewed as time spent reading 
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labels) do not outweigh the benefits (healthful food choices).”19 Nutrition 
knowledge not only increases one’s understanding, but may also facilitate 
Nutrition Label use by increasing its perceived benefits. Furthermore, by being 
more knowledgeable, nutrition knowledge increases the efficiency of label use, 
thereby decreasing the perceived cost of time using labels.19  
Many researchers have concluded that the use of Nutrition Labels is 
directly correlated with health literacy and nutrition education.8, 10, 12, 18, 21, 22, 24, 33 
Furthermore, a direct correlation between Nutrition Label use and higher 
nutrition knowledge,2, 4, 8, 10-12, 19-22, 31, 34, 35, 36 attitude,2, 4, 8, 10-12, 18-22, 31 and beliefs toward 
nutrition2, 8, 10-12, 19-22, 31, 32  was found. Those with higher nutrition knowledge, 
attitude and beliefs toward nutrition were twice as likely to use Nutrition 
Labels.2   Not having received previous education on how to use Nutrition Labels 
was also a predictor of less frequent use of Nutrition Labels.18 Marietta et al.4 
examined the knowledge, attitudes, and behaviors of college students regarding 
Nutrition Labels. Students who claimed having previous educational experience 
with label reading had significantly higher nutrition knowledge scores (p=0.04). 
Nutrition Label users who reported consumption of a diet high in fruits and 
vegetables, and low in fat and cholesterol, had positive attitudes and greater 
nutrition knowledge of diet-disease relationships compared to non-users.31 
Having an interest in nutrition also influences whether a person reads Nutrition 
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Labels. Therefore, increasing one’s interest in nutrition, or teaching to the 
interests of a consumer, can thereby increase use of the Nutrition Label. 
Interest in nutrition has been found to be more closely associated with the 
female gender.27 Furthermore, Nutrition Label use-related factors were 
associated with the ease of understanding the information presented on the 
Nutrition Label. Individuals who felt that the Nutrition Label information was 
difficult to interpret were less likely to use the label.2, 8, 37 Hess et al.8 concluded 
that the strongest predictor of label use was nutrition knowledge and the 
strongest inhibitor was numeracy. Consumers who claim that they are not good 
at using numbers or those who dislike using numbers read labels less 
frequently.8 Serving sizes on products are often misleading and may require 
computation when determining actual consumption. This confusion causes 
consumers to use Nutrition Labels less frequently.8  
Nutrition Education Can Improve Nutrition Label Use 
Because both Nutrition Label use and health literacy predict better dietary 
quality, research should focus on identifying strategies to enhance health literacy 
and Nutrition Label use behaviors to improve health behavior outcomes. 2, 18, 20, 27, 
33, 35-38 Moreover, researchers believe that more efforts through nutrition 
education and making Nutrition Labels easier to use should be made to promote 
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Nutrition Label use among at-risk populations. 2, 18, 20, 27, 33, 35-38 Previous research 
has shown that nutrition education has improved nutrition knowledge and/or 
increases the frequency of Nutrition Label use.4, 8, 12, 17, 21, 22, 29-31, 33-37, 39, 40 Sharf et al.36 
concluded that an effort in promoting better comprehension of Nutrition Labels 
is needed. 
A Need for Additional Research 
Young adulthood is an important transitional period during when long-
term health behavior lifestyle patterns are established.4, 18, 20, 27, 32, 34, 40 The dietary 
habits young adults form as they leave home may have a long-lasting impact on 
their health and the health of their future families.41 Due to such transitions and 
challenges when adapting to a new lifestyle, college students represent an 
important target group for nutrition education and prevention efforts.22, 31, 33, 34, 42, 
43, 45 Not only does incidence rates show that the time of greatest increase of 
overweight and obesity occurs between 18 and 29 years of age, but also college 
students are even more prone to weight gain than those who do not attend 
college.45 Furthermore, college students have less awareness of the health benefits 
of fruits and vegetables and the effects of poor dietary practices, than older 
adults do.34 Cousineau et al.43 suggest that college students may have limited 
knowledge of healthy eating behaviors and nutritional requirements. Female 
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college students demonstrated low baseline knowledge of nutrients, food labels, 
and food groups, and lacked knowledge in energy metabolism and 
expenditure.40 Belaski44 concluded that nutritionists face significant challenges 
when working with college students. One of the greatest challenges identified 
was that college students view weight gain as the only consequence of unhealthy 
eating habits. Based on interviews with registered dietitians at Kansas State 
University, Belaski44 concluded that there is a need for more education and a 
need to determine the best way to reach this at-risk group. 
 Previous research supports the theory that nutrition education 
interventions can be successful in the college population.27 Researchers have 
targeted the young adult/college population to reach a better understanding of 
nutrition knowledge associations (e.g., numeracy, health literacy, and nutrition 
education), addressing nutritional issues, and improving dietary status. 2, 4, 12, 18, 20, 
22, 27, 31-33, 41, 42, 45 Furthermore, researchers believe that nutrition education may act 
as a mediator between individual-level psychosocial factors (such as attitudes 
about healthy foods) and dietary outcomes.20 
It has been reported that failure of college students to eat healthy diets 
could be because of decreased self-efficacy in making healthy food choices.32 
Attitude toward preparing healthy meals and label use were statistically 
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significant predictors of healthy dietary practices (z-score = 4.8).20 Graham et al.20 
concluded that “Americans must have appropriate literacy and numeracy skills 
to understand and recalculate the food label information presented. In addition, 
appropriate portion size estimation skills are needed.” Furthermore, frequent 
Nutrition Label readers demonstrated greater nutrition knowledge than 
infrequent Nutrition Label users.20 Therefore, it is important to identify the 
relationship between health literacy and food labels and food label use to design 
an effective nutrition education intervention to promote healthy eating in young 
adults.18 
It is also important to take into account the age of the college student. 
Previous research indicates that meal planning is positively correlated with 
Nutrition Label use.10, 19, 47 Therefore, older students (e.g., juniors and seniors) 
have acquired the responsibility to plan their meals for a longer duration of time, 
compared to freshmen and sophomores. Furthermore older students typically 
live off-campus, whereas freshmen and sophomores live on-campus. Living off-
campus requires more responsibility for meal planning. Conversely, those living 
on-campus have requirements to participate in a pre-paid meal plans, making 
them less responsible for preparing their own meals. The age or year of a college 
student can affect how often one reads the Nutrition Label. 
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Education interventions on enhancing food label understanding among 
populations other than college students/young adults have been implemented.17, 
30 Jay et al.30 conducted a nutrition education intervention to improve food label 
comprehension among consumers. Targeted participants included patients of 
low income in New York City (average age 52 years). The intervention group 
(n=29) received a brief one-time “multimedia intervention”, which included a 
Nutrition Facts pocket card and an eight-minute video explaining card use. The 
pocket card was intended to help participants choose healthy foods when 
grocery shopping. The pocket card consisted of a standard food label, which was 
color-coded to indicate which components one should increase, decrease, or to be 
cautious of when consuming food. The control group (n=27) only received 
written materials explaining how to read and interpret the food label, with no 
color-coded visuals or video explanation. Participants completed a nutrition food 
label quiz (before and after the educational materials were provided). The 
researchers reported that their education intervention was effective in improving 
short-term food label comprehension in participants in the intervention group 
(baseline quiz score: 53.7; post-intervention quiz score: 63.4; p<0.05). The control 
group had no significant improvements after receiving only written materials 
(baseline quiz score: 58.1%; post-intervention quiz score: 59.2%; p<0.05).30  
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In another education intervention, Hawthorne et al.17 studied 34 
adolescents (11 to 14 years of age) to assess the understanding of Nutrition 
Labels and the response of young adolescents to an education program about 
Nutrition Labels. Prior to the educational session, participants completed a 
baseline test on Nutrition Label reading, and a questionnaire asking participants’ 
about using the Nutrition Label to determine whether or not a food was 
nutritious. A single educational session was implemented. The following topics 
were covered: identifying various parts on the Nutrition Label, recognizing how 
nutrients increase or decrease if someone consumes more or less than the 
indicated serving size, and a discussion of the percent daily value and how to use 
it. Following the educational session, participants completed a post-intervention 
test (same questions as the baseline test). Overall, the participants’ scores 
improved significantly after the educational session, reflected by significant 
improvements in post-intervention test scores compared to baseline test scores 
(p<0.0001). Researchers concluded that the Nutrition Facts Label could be an 
effective tool to increase nutrition knowledge in young adolescents.17 
Furthermore, they found that participants needed additional education to 
determine nutrient content of partial or multiple servings.17  
The education interventions conducted by Jay et al.30 and Hawthorne et 
al.17 both focused their interventions on the Nutrition Label. Although both 
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studies resulted in increased nutrition knowledge, limitations existed.17, 30 For 
example, both studies included only a single education session. Therefore, future 
research should focus on the implementation of a Nutrition Label education 
intervention, compared to a control group that includes more than one education 
session. 
Previous nutrition education interventions targeting the young adult 
population have focused on increasing consumer nutrition knowledge.  
However, there has been little to no focus on educating consumers on Nutrition 
Label reading.34, 35, 37, 39-41 Furthermore, of the nutrition education interventions 
reviewed by Lin & Dali,37 none of the interventions focused on educating about 
food labels. Interventions among these studies varied. Four of the research 
groups used web-based education,53-56 one research group provided dietary 
supplements,57 and the others used educational lectures.34, 39, 40, 58 The methods of 
lecture differed, as well: some used traditional lectures,39, 40  others used lectures 
combined with hands-on activities,34, 58 others incorporated debates on nutritional 
treatments,61 and finally, others incorporated cooking classes.62 The length of 
interventions also varied, ranging between two days and three years.  
Many of these researchers reported that education interventions resulted 
in improvements among consumers’ dietary intakes.34, 37, 39, 40 Abood et al.39 
  
  27 
evaluated the efficacy of an eight-week nutrition education intervention for 
college female athletes to improve nutrition knowledge, build self-efficacy in 
making healthful dietary choices, and improve dietary intake. Researchers 
randomly assigned a women’s soccer team (n=15) as the experimental group and 
a women’s swim team (n=15) as the control group. All participants completed 
nutrition knowledge and self-efficacy questionnaires and a three-day diet record. 
Differences in knowledge were measured by a change in baseline and post-
intervention scores. Compared to the control group, the intervention group 
scored significantly higher on the nutrition knowledge questionnaire after the 
education intervention (p<0.05). More specifically, after the nutrition education 
intervention, there was an increase in nutrition knowledge pertaining to energy 
intake, macronutrients, calcium, iron, and zinc.39 Abood et al.39 concluded that the 
findings of their study “support the need for and the effectiveness of nutrition 
education interventions to increase nutrition knowledge and self-efficacy among 
female athletes”. Ha & Caine-Bish34 aimed to evaluate the effectiveness of 
implementing a nutrition intervention using a general nutrition class to promote 
consumption of fruits and vegetables in college students. Participants consisted 
of 80 college students, 18 to 24 years of age, at a Midwestern university. A 
baseline-post-intervention design was used to assess the effectiveness of the 15-
week nutrition education intervention. Dietary intake was assessed using three-
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day diet records. Participants significantly increased consumption of not only 
total fruits and vegetables (p<0.005), but also fresh fruits and vegetables 
(p<0.005). There was also a decrease in French fry consumption (p<0.05).34 
Finally, Matvienko et al.40 found that a college nutrition science course increased 
students’ knowledge of energy metabolism and physiologic mechanisms of 
energy balance. However, one year after the conclusion of the education 
intervention, students were unable to retain knowledge pertaining to the food 
label, nutrients, energy density, and the United States Department of Agriculture 
(USDA) Food Guide Pyramid.40 Unfortunately, the nutrition science course did 
not tailor the intervention to the students’ interests to increase motivation and 
self-efficacy. This presents a need for more effective interventions to reach long-
term comprehension among college students. Therefore, interventions should 
focus on Nutrition Label education tailored to college students, to educate 
students on the use of Nutrition Labels and provide a long-term tool for making 
dietary choices, while also increasing consumers’ motivation and self-efficacy. 
Gender-tailored Nutrition Education  
In a study published in 2011 by Ha & Caine-Bish,34 of all the 
sociodemographic variables, only gender was a significant predictor of Nutrition 
Label use, even when controlling for all other possible predictors. The 
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researchers found that females responded better to the intervention than males in 
increasing consumption of vegetables (p<0.05). Male students responded 
differently to the nutrition education intervention due to differences in interest 
and dietary practices.34 Moreover, college men chose food without reading 
Nutrition Labels because they believed this action to be “feminine”.18, 27 Males 
tended to focus on obtaining a “bigger and better” body.27 Therefore, male 
students might be more likely to choose healthier foods if the foods help them 
reach a more muscular body.  
Females, on the other hand, have goals to manage their weight; they have 
prioritized this over good health.27 Therefore, female students may be more 
receptive of an education intervention that reinforces that eating healthy will 
lead to a healthy weight.27 Creating gender-specific education interventions, 
focusing on students’ individuals goals, may be more effective.27 “The paucity of 
research on this topic leads to a conclusion that very few universities provide 
education of this type” to students.27 Furthermore, no researchers have attempted 
to implement a nutrition education intervention on college students to increase 
comprehension of the Nutrition Label. Researchers concluded that there is a need 
for future research in focusing on gender-tailored nutrition intervention.27, 34 
Cousineau et al.43 believes that any program aimed at increasing health-related 
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knowledge, attitudes, and behaviors must recognize gender differences and 
target the program accordingly.  
Conclusions 
The proposed project will add to the scientific literature on nutrition 
education interventions for college students and Nutrition Label comprehension. 
This will be the first Nutrition Label education intervention to focus on gender-
specific goals and interests in relation to nutrition and dietary outcomes. With 
health-related diseases comprising the leading causes of death in America, 
educators and health care professionals need a full understanding of effective 
educational strategies to decrease poor dietary habits. Furthermore, the adoption 
of healthy dietary behavior must be encouraged from an early age to reduce the 
risk of developing diet-related diseases. This study aims to increase nutrition 
knowledge by focusing on Nutrition Label use and teaching students how to 
effectively use the Nutrition Label as a tool for making good dietary choices. This 
study can help determine the current level of nutrition knowledge among a well-
educated population (college students). Future research can use these data to 
increase nutrition knowledge among students of this age group. This research 
can also be applied on a national level, to include and require nutrition education 
in high school and/or college curricula.  
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CHAPTER 2: SPECIFIC AIMS AND HYPOTHESES 
Specific Aim 1: To assess the effectiveness of a 1- to 6-week nutrition 
education intervention on Nutrition Label comprehension in college-age 
individuals, compared to a control group who receives no nutrition education 
intervention. Nutrition Label knowledge will be evaluated by a Nutrition 
Knowledge Questionnaire.  
Hypothesis 1: It is hypothesized that the nutrition education intervention will be 
successful in increasing Nutrition Label reading comprehension. Post-
Intervention Nutrition Knowledge Questionnaire scores of the intervention 
group will have a higher number of correct answers when compared to the 
Baseline Nutrition Knowledge Questionnaire scores and compared to the control 
group. 
Specific Aim 2: To assess the effectiveness of a 1- to 6-week nutrition 
education intervention on Nutrition Label comprehension in college-age 
individuals, comparing males and females, compared to a control group who 
receives no nutrition education intervention. Nutrition Label knowledge will be 
evaluated by a Nutrition Knowledge Questionnaire. 
Hypothesis 2: It is hypothesized that the nutrition education intervention will be 
successful in increasing Nutrition Label reading comprehension, but will be 
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more prominent in females when compared to males. Post-intervention 
Nutrition Knowledge Questionnaire scores will have a higher number of correct 
answers compared to the Baseline Nutrition Knowledge Questionnaire scores in 
the female population, when compared to the Baseline and Post-Intervention 
Nutrition Knowledge Questionnaire scores of the male population. 
Specific Aim 3: To assess the effectiveness of a 1- to 6-week nutrition 
education intervention on Nutrition Label comprehension in college-age 
individuals comparing freshmen, sophomores, juniors, and seniors, compared 
to a control group who receives no nutrition education intervention. Nutrition 
Label knowledge will be evaluated by a Nutrition Knowledge Questionnaire. 
Hypothesis 3: It is hypothesized that the nutrition education intervention will be 
more successful in increasing Nutrition Label reading comprehension in juniors 
and seniors compared to freshmen and sophomores. This hypothesis is based on 
previous research indicating that meal planning is positively correlated with 
Nutrition Label use. As the student ages, he or she assumes more responsibility 
for meal planning. Post-intervention Nutrition Knowledge Questionnaire scores 
will have a higher number of correct answers compared to the Baseline Nutrition 
Knowledge Questionnaire scores in juniors and seniors compared to the baseline 
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and Post-Intervention Nutrition Knowledge Questionnaire scores of freshmen 
and sophomores.  
Specific Aim 4: To assess whether a correlation exists between baseline 
Nutrition Label knowledge and participants’ body mass index (BMI). Body 
mass index will be calculated from the heights and weights provided by 
participants’ on the Initial Information Questionnaire. Nutrition Label 
knowledge will be evaluated by a Nutrition Knowledge Questionnaire. 
Hypothesis 4: It is hypothesized that the participants who score higher on the 
Baseline Information Questionnaire will have lower BMI than those who score 
lower on the Baseline Information Questionnaire. 
Specific Aim 5: To assess the reliability of a Nutrition Knowledge 
Questionnaire, developed by the present researcher that is based on the 
current education curriculum. This questionnaire is a modified version of the 
already established questionnaire used in the study conducted by Jay et al.30  
Hypothesis 5: It is hypothesized that the Nutrition Knowledge Questionnaire 
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CHAPTER 3: METHODOLOGY 
The present study was first approved by the Drexel University 
Institutional Review Board.  Once approved, a recruitment flyer (Appendix A) 
was posted around the Drexel University campus. It was also sent to the athletic 
teams of Drexel University. The recruitment flyer explained the education 
intervention and participation requirements and expectations. If the participant 
met such requirements, and confirmed willingness to participate, he or she had 
the opportunity to enroll in this study. The current study had a control group 
and an intervention group, who received the education sessions. Participants 
were assigned to either the control group or intervention group, based on their 
availability. If the participant was available during the scheduled education 
sessions, the participant was a part of the intervention group. If the participant 
was unable to make the two scheduled sessions, the participant was a part of the 
control group. Therefore, this represented a quasi-experimental design, with a 
convenience sample, because the participant was placed to be either in the 
control or intervention group based on availability. 
The current study initially aimed to recruit at least 60 participants from 
fraternity and sorority organizations. However, due to difficulty recruiting 
fraternity and sorority organization members, the current study was modified to 
allow participants who were not specifically in a fraternity or sorority.  
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Inclusion criteria for the current study were as follows: English-speaking 
college students who are 18 to 25 years of age. Exclusion criteria for the study 
were: students who do not speak English, those who are not 18 to 25 years of age, 
non-Drexel students, students currently majoring in nutrition, students unable to 
consent, and pregnant women. 
 All participants were informed of the benefits and risks of the study prior 
to beginning the Institutional Review Board approved protocol.  Each participant 
was given ample time to read the informed consent document (Appendix B) and 
to ask any questions regarding his/her participation. Although participants were 
not compensated for participation, the intervention acted as an incentive to learn 
valuable and critical nutrition skills and knowledge. 
The current study was initially designed to last six weeks, with a total of 
six education sessions (one session per week). However, due to recruitment 
difficulties, and thus, time constraints, the education sessions were decreased to 
two education sessions. These two sessions took place on Tuesday and Thursday 
of the same week (June 2 and June 4, 2015). 
Baseline data were collected during session one for the intervention 
group. The control group participants met with the researcher to complete the 
baseline data individually, based on each participant’s availability. During 
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session one, participants in the intervention group completed the Initial 
Information Questionnaire (developed by the researcher) (Appendix C) and the 
two Baseline Nutrition Knowledge Questionnaires. One of the Baseline Nutrition 
Knowledge Questionnaires was developed by Jay et al.30 (Appendix D), while the 
other questionnaire was developed by the present researcher, representing a 
modified version of the questionnaire developed by Jay et al.30 and was created 
based on the current education curriculum for the present research study 
(Appendix E). (The development of the Nutrition Knowledge Questionnaire can 
be found directly before the Statistical Analysis section.) Participants in both the 
intervention and control groups were given the two Nutrition Knowledge 
Questionnaires (one developed by Jay et al.30 and one developed by the present 
researcher) in a randomized order at baseline and post-intervention, one 
questionnaire at a time.  
The second (and final) education session took place two days after the first 
education session. During this session, the intervention group completed two 
Post-Intervention Nutrition Knowledge Questionnaires (identical to the Baseline 
Nutrition Knowledge Questionnaires; Appendices D and E) and the Post-
Intervention Information Questionnaire (Appendix F).  
The control group participants met with the researcher individually to 
complete these documents based on their availability. The time between the 
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baseline data collection and post-intervention data collection was identical in 
both the intervention and control groups; control group participants completed 
the post-intervention documents two days following the baseline data collection. 
Since the control group completed the Nutrition Knowledge Questionnaires 
within three days, these data were used to determine the reliability of the 
Nutrition Knowledge Questionnaire that was developed by the present 
researcher (see the Statistical Analysis section for more details).  
Only the intervention group received the nutrition education intervention. 
The education series was completed in one week, with education sessions lasting 
approximately one hour per session. The first education session took place on 
Tuesday, June 2, 2015 and the second (and final) education session took place on 
Thursday, June 4, 2015. The baseline data collection occurred during the first 
education session, before the lesson began. The post-intervention data collection 
took place during the final education session, at the end of the lesson. Figure 1 























          
 
            Figure 1. Study design for the Nutrition Education Study. 
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 Prior to recruitment difficulties, the education series was designed to 
cover a variety of nutrition-related topics including, but not limited to, basic 
nutrition and food composition, macronutrient degradation, micronutrients, 
food sources of various nutrients, portion size estimation, energy metabolism, 
dietary recommendations, diet-related diseases and prevention strategies, 
components of the food label, and how to read a food label. The curriculum was 
created by the present researcher and incorporated topics that have been taught 
in previous education interventions, as well as nutrition fundamentals to ensure 
increased nutrition knowledge. The curriculum was designed so that the 
material learned in one lesson would be applied and built upon in the following 
lesson. The original curriculum was designed to last six education sessions. 
Detailed lesson plans of the original curriculum, as well as the details of what 
was going to occur during each session, are shown in Appendix F.  
 Due to recruitment difficulties and time constraints, the education 
sessions were modified and shortened to two education sessions. The material 
that was covered in the two-day education series was taken directly from lessons 
1, 5 and 6. These lessons were selected because they provide a fundamental 
understanding of basic nutrition (lesson 1), focused on Nutrition Label 
components (lesson 5), and how to read and analyze the Nutrition Label (lessons 
6). Improving consumer knowledge of the Nutrition Label was the primary goal 
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of this intervention. Appendix H includes detailed lesson plans that took place 
during the two education sessions. 
The current project incorporated students’ interests to increase self-
efficacy and motivation among participants. This study was important and 
unique because it incorporated an education intervention that focused on the 
Nutrition Label. In addition, it was tailored to the participants’ interests, and 
aimed to increase self-efficacy, to increase motivation, and ultimately improve 
dietary choices among consumers. 
Fraternities and sororities were initially targeted so that the current 
researcher could educate the groups within their designated gender-specific 
organization. Due to the recruitment difficulties, the inclusion criteria were 
modified to allow participants who were not specifically in a fraternity or 
sorority. Due to this modification, as well as the decreased time availability, the 
education sessions were no longer focused on gender-specific interests. Rather, 
the education sessions were focused on individual interests and both males and 
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Mini-Information Sessions 
In addition to the curriculum developed by the researcher, participants 
had the opportunity to choose nutrition-related topics of interest to be taught in a 
“mini-information session.” On the Initial Information Questionnaire, 
participants had the ability to express nutrition-related topics of interest. Some of 
these topics were taught in the mini-information session, which took place at the 
end of the second education session. This community-based approach gave the 
participants the ability to learn about a topic of interest, thereby increasing their 
motivation.19, 29, 36 Researchers found that an interest in health and healthy eating 
is a central element in determining label use.2, 8, 10-12, 19-22, 31, 32 Furthermore, Lin and 
Dali proposed that “future research should focus on developing nutrition 
education tools that are not only effective, but also interesting and practical for 
the current generation of students.”37  
Curriculum Schedule  
The original curriculum schedule can be found in Table 1. Appendix G shows the 
detailed lesson plans. The implemented curriculum schedule can be found in 
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Table 1. Original Time Line and Curriculum for the Nutrition Education Study 
Study Visit Content Covered 
Week 1 Participants read and sign informed consent form.  Participants 
complete Initial Information Questionnaire and Baseline 
Nutrition Knowledge Questionnaires 
 
Lesson 1: Basic nutrition knowledge, food composition, 
macronutrients, micronutrients, and food sources 
Week 2 Lesson 2: Portion size, energy metabolism, maintaining a food 
log, mini-information session 
 
Week 3 Lesson 3: Daily energy needs, Recommended Dietary 
Allowances, mini-information session 
 
Week 4 Lesson 4: Diet-disease relationships, diet-related disease 
prevention strategies, develop and plan personal health goals, 
mini-information session 
 
Week 5 Lesson 5: Nutrition Label components, 5/20 rule, food product 
comparisons using the Nutrition Label, ingredients list, mini-
information session 
 
Week 6 Lesson 6: Nutrition Label partial portion estimation, health 
claims on labels, mini-information session 
Participants complete Post-Intervention Nutrition Knowledge 
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Table 2. Revised Time Line and Curriculum for the Nutrition Education Study 
Study Visit Content Covered 
Session 1 Participants read and sign informed consent form 
Participants complete Initial Information Questionnaire and 
Baseline Nutrition Knowledge Questionnaires 
 
Lesson 1: Basic nutrition knowledge, food composition, 
macronutrients, micronutrients, food sources, nutrient 
density vs. energy density 
Session 2 Lesson 2: Nutrition Label components, Nutrition Label 
partial portion estimation and analysis, 5/20 rule, food 
product comparisons using the Nutrition Label, ingredients 
list 
Mini-information session 
Participants complete Post-Intervention Nutrition 
Knowledge Questionnaires and Post-Intervention 
Information Questionnaire 
 
The intervention was originally determined to be six weeks in length 
lasting about one hour per session. This value is based on an average of the 
lengths of previous educational interventions that did not exceeded three and a 
half months. Conversely, there were long-term interventions that lasted 15 weeks 
(n=4),34, 35, 58, 59 six months (n=1),55 16 months (n=1),40 and three years (n=1).60 You et 
al.57 implemented an eight-week intervention including supplementation and a 
physical activity regimen. This study only included a brief introductory 
educational session.57 Therefore, it was also excluded in the calculation. 
Winzelberg et al.56 conducted a three-month web-based education intervention. 
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However, due to having a web-based intervention, the time of educational 
instruction was inconsistent among participants and was immeasurable. Thus, 
these factors were also excluded in the calculation. Lastly, Poddar et al.54 
implemented a five-week education intervention and Gow et al.53 implemented a 
three-month education intervention. Nonetheless, both of these interventions 
were also web-based, making the time length immeasurable among 
participants.53, 54   
The remaining education interventions lasted one week for one hour 
(n=1),17 one week for eight minutes (n=1)30 and eight weeks for one hour (n=2),39, 63 
In addition, Levy & Auld implemented four hands-on cooking classes, lasting 
two hours each (total of eight hours, over a three-month period).62 Endevelt et 
al.61 implemented a 10-hour nutrition workshop (lasting two non-consecutive 
days, over a two-year period). The intervention conducted by Endevelt et al.61 
lasted for a total of 10 hours; however, it was conducted over two days within a 
two-year period. Therefore the number of weeks is undeterminable; the number 
of hours was calculated within the average, but the number of weeks was not. 
The average number of weeks of the above-mentioned studies was six weeks. 
The total number of time among all of the studies combined is 35 hours and eight 
minutes (or 2108 minutes). The average amount of time calculates to 351.3 
minutes. When dividing this number by six weeks, the total number of minutes 
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per session came to be 58.55 minutes. Therefore, the present study was designed 
to last for no more than six weeks, with each session lasting about one hour. 
However, due to recruitment difficulties and time constraints, the education 
intervention took place over two education sessions. 
To increase adherence to the intervention and decrease attrition rates, the 
researcher ensured that the educational sessions were scheduled at a time that 
was most convenient for the participants. In addition, the researcher initially 
targeted fraternities and sororities to teach within each of the organization’s 
home, making attendance easier for participants, and therefore decreasing 
attrition rates. The researcher also planned to increase adherence by offering 
alternative make-up education sessions for participants who were unable to 
attend a scheduled education session. 
 During the first education session all participants read and signed the 
informed consent form. Participants then completed the Initial Information 
Questionnaire and the two Baseline Nutrition Knowledge Questionnaires. All 
forms were then collected. Once all forms were collected, the participants began 
the lesson. The first lesson provided participants’ with an overview of what food 
is and how the body digests various macronutrients. After completing lesson 
one, participants were able to name the six nutrients the body requires, define a 
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Calorie, explain the different types of macronutrients available in food, name the 
absorbable form of each macronutrient and how much energy each yields, 
provide example of food sources of specific types of macronutrients, and explain 
the difference between Calorie-dense and nutrient-dense foods. Since this was 
the first education session, this lesson did not conclude with a mini-information 
session. After this lesson, the topics of interest (provided on the Initial 
Information Questionnaire) were reviewed. Each participant listed one or more 
topics of interest. The present researcher made sure to choose at least one topic 
from each participant to be taught in the mini-information session, to increase 
interest and motivation among all participants.  
During the second and final education session, students learned about the 
different components of a Nutrition Label and how to analyze the nutrients of 
different serving sizes by reading the Nutrition Label. After completing this 
lesson, participants were be able to decipher the various components of the food 
label, determine whether or not a food product meets nutrient needs by using the 
percent daily value “5/20 rule,” and calculate the nutrients of a food product 
using a Nutrition Label based on various serving sizes. In this lesson, 
participants physically colored different components of a black and white 
Nutrition Label. This color-coding activity aimed to make it easier for 
participants to understand the components of the Nutrition Label, teaching them 
  
  47 
which components one should increase, decrease, or to be cautious of when 
consuming food. Participants then completed the mini-information session. The 
mini-information session lasted approximately 15 minutes and took place after 
the second (and final) education session.  The mini-information session allowed 
for an interactive discussion between the researcher and participants. The mini-
information session included the following topics: whole grain versus whole 
wheat, white rice versus brown rice, sodium recommendations, types of sugar 
(raw sugar versus white sugar versus brown sugar), strategies to decrease blood 
pressure, types of olive oil (e.g., virgin, extra virgin), and appropriate 
macronutrient compositions.  Following the mini-information session, 
participants completed the two Post-Intervention Nutrition Knowledge 
Questionnaires and the Post-Intervention Information Questionnaire. These 
completed documents were collected and compared to the Baseline Nutrition 
Knowledge Questionnaires and Initial Information Questionnaire via statistical 
analyses. 
Development of the Nutrition Knowledge Questionnaire  
 The questionnaire developed by the present researcher is a modified 
version of the questionnaire conducted by Jay et al.30 and includes content that 
will be covered in the nutrition education intervention.  The questionnaire 
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developed by Jay et al.30 was originally going to be used in this study; however, 
their study targeted a population of participants of low-income (mean age = 52 
years).30 It was hypothesized that implementing Jay et al.’s30 questionnaire on 
college students at Drexel University may not be challenging enough, resulting 
in participants scoring high on the Baseline Nutrition Knowledge Questionnaire. 
If participants performed well on the Baseline Nutrition Knowledge 
Questionnaire, this could be detrimental to the proposed research, showing little 
or no change from baseline to post-intervention. Thus, the present researcher 
developed a modified version of the Nutrition Knowledge Questionnaire 
developed by Jay et al.30 The first version of the self-developed questionnaire 
consisted of only seven questions; the questionnaire developed by Jay et al.30, is 
12 questions in length. The present researcher traveled to the Hagerty Library at 
Drexel University’s main campus, randomly selected five students (men and 
women) of varying ages, races and majors, and asked each student to complete 
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Table 3. Results of Self-Developed Questionnaire Version 1 


































The results indicated that the participants scored well on the 
questionnaire developed by Jay et al.30 ; it was not challenging enough for college 
students. Student #5’s results differed slightly from the rest of the students 
because she did not speak English very well. Generally, participants did not 
score as well on the self-developed questionnaire (version 1). However, the self-
developed questionnaire consisted of only seven questions, which affected the 
percentages. For example, students #1 and #2 scored 85.7% on the self-developed 
questionnaire; however, these students only incorrectly answered one question.   
Based on these data, the present researcher created a second version of the 
self-developed questionnaire, consisting of 12 questions, which matched the 
length of the questionnaire developed by Jay et al.30 The present researcher then 
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went back to Drexel’s main campus and implemented the second version of the 
self-developed questionnaire on 10 students (men and women) of varying ages, 
races and majors. The results are shown in Table 4. 
 
Table 4. Results of Self-Developed Questionnaire Version 2 
 
Student 
Age Gender Major Quiz Score 
1 22 Female Accounting 16.6% 
2 18 Female Biology 83.3% 
3 18 Female Nursing 91.6% 
4 18 Female Mechanical Engineering 75% 
5 21 Female Health Sciences Administrations 58.3% 
6 21 Male Civil Engineering 50% 
7 23 Male Engineering 66.7% 
8 21 Male Engineering 75% 
9 22 Male Marketing 50% 




After the present researcher had discussions with the Volpe Laboratory Group 
and her thesis committee, a final questionnaire was developed to be used in the 
present study. The final draft is shown in Appendix E, and was implemented in 
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Statistical Analysis 
 Baseline data collection included the Initial Information Questionnaire 
and two Baseline Nutrition Knowledge Questionnaires. The Initial Information 
Questionnaire collected demographic information (age, gender, and race), body 
weight and height (to determine body mass index), academic major, place of 
residence, meal sources, students’ confidence level in using a Nutrition Label, 
frequency of label use, and prior nutrition education (Appendix C). These 
variables were measured using two Likert scales (e.g., Very Confident, 
Confident, Somewhat Confident, Not Confident; and, Daily, Once a Week or 
More, Once a Month, Rarely). The Nutrition Knowledge Questionnaires 
measured participants’ Nutrition Label knowledge. These scores were graded by 
determining the percent of correct answers. The Nutrition Knowledge 
Questionnaire that was developed by the present researcher was based on the 
education intervention and asked participants to read and interpret Nutrition 
Labels. It was a modified version of the already established questionnaire used 
by Jay et al.30 It also included general nutrition knowledge questions. The other 
Nutrition Knowledge Questionnaire was the same questionnaire implemented in 
the study conducted by Jay et al.30  
All data were analyzed using IBM SPSS software (Armonk, NY; Version 
23; 2015) to determine whether or not the education intervention was successful 
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in improving Nutrition Knowledge scores after the intervention. To determine 
any differences between the control and intervention groups’ baseline data, an 
independent t-test was performed. In addition, a series of mixed between-within 
analysis of variances (ANOVA) were conducted on nutrition knowledge scores 
(dependent variable): 1) by time (baseline and post-intervention; repeated-
measures) and intervention (intervention and control), 2) by time and gender 
(males and females), and 3) by time and class (freshman, sophomore, junior and 
senior). A correlation analysis between body mass index and nutrition 
knowledge was also performed. 
Cronbach’s alpha was calculated to determine the reliability of the self-
developed Nutrition Knowledge Questionnaire. This test is used to measure the 
internal consistency of a questionnaire. A reliability of 0.7 or higher generally 
indicates the acceptable range of reliability.64 Since the control group took the 
Nutrition Knowledge Questionnaire twice within three days, data were used to 
analyze the percent agreement within the Questionnaires’ taken at baseline and 
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CHAPTER 4: RESULTS 
Cronbach’s alpha was used to determine the reliability of the Nutrition 
Knowledge Questionnaire (that was developed by the present researcher). Of the 
12-question questionnaire, 5 questions were “fill-in-the-blank,” so they were not 
included in the reliability analysis. The remaining seven questions were analyzed 
to determine reliability. The Cronbach’s alpha scores for each question are shown 
in Table 5. Questions 4, 5, and 10 each resulted in a Cronbach’s alpha score of 
1.00, indicating that these questions were reliable in this small sample size. 
However, questions 2, 6, 7, and 9 each resulted in a Cronbach’s alpha score of 
less than 0.70. Figures 2 to 13 show plots of these individual questions and the 
scores that resulted from each participant (within the control group; n=7). Three 
Figures pertaining to each question are shown. The graphs depict the following: 
(1) all control group participant responses, (2) all male participant responses, and 
(3) all female participant responses. These plots demonstrate the unreliable 
responses from individual participants. Due to incomplete reliability, the 
Nutrition Knowledge Questionnaire (developed by the present researcher) was 
not included in the following analyses. 
An independent t-test was used to determine any differences between the 
control (n=7) and intervention (n=7) groups’ baseline data (body mass index 
[BMI], class, gender, and Baseline Nutrition Knowledge Questionnaire score [Jay 
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et al.30]). Body mass index was significantly higher in the control group (24.8 ± 
4.02 kg/m2) compared to the intervention group (22.8 ± 1.73 kg/m2), t(12) = -1.20, 
p=0.008. There were no significant differences in gender, class, and Baseline 
Nutrition Knowledge Questionnaire scores, between the control and intervention 
groups (Table 6). 
A mixed between-within participants ANOVA was conducted to assess 
the impact of the education intervention on participants’ scores on the Nutrition 
Knowledge Questionnaire (Jay et al.30) between two time periods (prior to 
intervention and post-intervention) by intervention. There was a significant 
interaction group by time interaction (pre- and post-intervention), Wilks’ 
Lambda = 0.583, F (1, 12) = 8.58, p=0.013, partial eta squared = 0.417. The 
Nutrition Knowledge Questionnaire scores of the intervention group increased 
over time while the scores of the control group did not (Figure 14). There was 
also a significant main effect for time, Wilks’ Lambda = 0.669, F (1, 12) = 5.95, 
p=0.031, partial eta squared = 0.331. The main effect comparing the two groups 
was not significant; however, there was a trend suggesting that the education 
intervention was moderately effective in improving nutrition knowledge among 
the intervention group, F (1, 12) = 3.12, p=0.103, partial eta squared = 0.206, (Table 
7). 
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 A mixed between-within participants ANOVA was conducted to assess 
the impact of the education intervention on the intervention group’s scores on 
the Nutrition Knowledge Questionnaire (Jay et al.30) comparing males and 
females, between two time periods (prior to intervention and post-intervention). 
Results indicate that there was no significant interaction between males and 
females and time (pre- and post-intervention), Wilks’ Lambda = 0.70, F (1, 12) = 
2.143, p=0.203, partial eta squared = 0.30. There was a significant main effect for 
time, Wilks’ Lambda = 0.203, F (1, 12) = 19.60, p=0.007, partial eta squared = 0.797. 
Therefore, both males and females significantly increased in Nutrition 
Knowledge Questionnaire (Jay et al.30) scores over time (Figure 15). The main 
effect comparing males and females was not significant, F (1, 12) = 2.14, p=0.203, 
partial eta squared = 0.30 (Table 8). 
A mixed between-within participants ANOVA was conducted to assess 
the impact of the education intervention on intervention group participants’ 
scores on the Nutrition Knowledge Questionnaires, comparing freshmen, 
sophomores, juniors, and seniors, between two time periods (prior to 
intervention and post-intervention). Seniors were not included in these analyses 
because there were no senior participants. Results indicate that there was no 
significant interaction between class (freshmen, sophomores, and juniors), and 
time (pre- and post-intervention), Wilks’ Lambda = 0.467, F (1, 12) = 2.29, p=0.218, 
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partial eta squared = 0.533. All participants, regardless of class year, increased in 
Nutrition Knowledge Questionnaire (Jay et al.30) scores over time (Figure 16). 
There was a significant main effect for time, Wilks’ Lambda = 0.189, F (1, 12) = 
17.183, p=0.014, partial eta squared = 0.811. The main effect comparing different 
class years was not significant, F (1, 12) = 2.29, p=0.218, partial eta squared = 0.533 
(Table 9). 
 A correlation analysis between BMI and nutrition knowledge was 
performed. Results indicate that there was a significant correlation between 
baseline Nutrition Knowledge Questionnaire (Jay et al.30) scores and BMI (Figure 
17). The negative correlation indicates that the higher the participant’s BMI, the 
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Table 5. Cronbach’s Alpha Reliability Scores of the Nutrition Knowledge 
Questionnaire (developed by present researcher) 
Question Number Cronbach’s Alpha score 
Question 2 0.370 
Question 4 1.00 * 
Question 5 1.00 * 
Question 6 -0.308 
Question 7 0.071 
Question 9 0.167 
Question 10 1.00 * 




Figure 2. Individual responses from control group participants for question #2 
of the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
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Figure 3. Male responses from control group participants for question #2 of the 
Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
CP = control participant 
 
 
Figure 4. Female responses from control group participants for question #2 of 
the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
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Figure 5. Individual responses from control group participants for question #6 
of the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
CP = control participant 
 
 
Figure 6. Male responses from control group participants for question #6 of the 
Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
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Figure 7. Female responses from control group participants for question #6 of 
the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  




Figure 8. Individual responses from control group participants for question #7 
of the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
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Figure 9. Male responses from control group participants for question #7 of the 
Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
CP = control participant 
 
 
Figure 10. Female responses from control group participants for question #7 of 
the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  





























  62 
 
Figure 11. Individual responses from control group participants for question 
#9 of the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
CP = control participant 
 
 
Figure 12. Male responses from control group participants for question #9 of 
the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
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Figure 13. Female responses from control group participants for question #9 of 
the Self-developed Nutrition Knowledge Questionnaire baseline to post-
intervention.  
CP = control participant 
 
 
Table 6. Independent T-Test: Differences between Groups at Baseline 









































* Indicates significance (P-value ≥ 0.05). 
1Nutrition Knowledge Questionnaire (Jay et al.30) 
N = Number of participants; BMI = Body Mass Index (kg/m2); Class = Academic 
Year (freshmen, sophomores, juniors, seniors); Gender: Males=1, Females=2; 
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Table 7. Nutrition Knowledge Questionnaire (Jay et al.30) for the Control and 
Intervention Groups for Baseline and Post-intervention 
 Group N Mean Standard 
Deviation 




















Figure 14. Mean score changes from baseline to post-intervention between the 
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Figure 15. Mean score changes of intervention group participants from 





Table 8. Nutrition Knowledge Questionnaire (Jay et al.30) scores for the 
Intervention group between Males and Females 
 Group N Mean Standard 
Deviation 
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Figure 16. Mean score changes of intervention group participants from 
baseline to post-intervention among freshmen, sophomores, and juniors. 
 
 
Table 9. Nutrition Knowledge Questionnaire (Jay et al.30) scores for the 
Intervention group, Comparing Freshmen, Sophomores, and Juniors 
 Group N Mean Standard 
Deviation 
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Figure 17. Correlation between body mass index (BMI) and Baseline Nutrition 
Knowledge (Jay et al.30) scores. 
Pearson Correlation = -0.688; indicating a negative correlation between baseline 
Nutrition Knowledge Questionnaire (Jay et al.30) scores and BMI (p = 0.01). 
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CHAPTER 5: DISCUSSION 
This study was the first Nutrition Label education intervention to focus on 
participants’ individual nutrition-related interests that targeted young adults. 
Previous studies that focused their nutrition education interventions on the 
Nutrition Label targeted other populations; Jay et al.30 targeted a population of 
adults of low-income (mean age = 52 years) and Hawthorne et al.17 targeted a 
population of adolescents (11 to 14 years of age). Furthermore, although both of 
these groups of researchers focused their interventions on the Nutrition Label, 
both studies included only a single education session. Therefore, the current 
study is unique in that it included more than one education session and targeted 
college students (an identified at-risk population in need of nutrition education22, 
31, 33, 34, 42, 43, 44, 45).  
The most unique aspect of this intervention is that it was tailored to the 
individual interests of the participants. This community-based approach gave the 
participants the ability to learn about a topic of interest, thereby increasing their 
motivation.19, 29, 36 Researchers have shown that an interest in health and healthy 
eating is a central element in determining label use.2, 8, 10-12, 19-22, 31, 32 Lin and Dali 
proposed that “future research should focus on developing nutrition education 
tools that are not only effective, but also interesting and practical for the current 
generation of students.”37 Furthermore, Cha et al.18 reported that people with 
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high self-efficacy are more likely to actively engage in healthy diets for weight 
loss than people with low self-efficacy. Therefore, the current project took into 
account the various aspects that influence Nutrition Label use (self-efficacy, 
motivation, and interests) and ultimately whether one engages in a healthy 
lifestyle. Self-efficacy was not included in the implemented intervention due to 
time limitations. Strategies to increase self-efficacy were developed in the 
original six-lesson curriculum, in lessons 2 through 4. The education intervention 
that was implemented (two sessions) covered content that was extracted from 
lessons 1, 5, and 6 of the original curriculum.  
The current study aimed to assess the reliability of a Nutrition Knowledge 
Questionnaire, developed by the present researcher, which is based on the 
current education curriculum (Aim#5). Although Aim #5, it will be addressed 
first, due to the reliability results. The self-developed questionnaire was a 
modified version of the already established questionnaire used in the study 
conducted by Jay et al.30 It was hypothesized that the Nutrition Knowledge 
Questionnaire would be reliable. Cronbach’s alpha was used to determine the 
reliability of the self-developed Nutrition Knowledge Questionnaire. This test is 
used to measure the internal consistency of a questionnaire. Reliability of 0.7 or 
higher indicates that the questionnaire was reliable.64 This analysis determined 
the percentage agreement between the scores of the self-developed Nutrition 
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Knowledge Questionnaire taken on the two separate occasions among the 
control group (n = 7). Since the control group took the Nutrition Knowledge 
Questionnaire twice within three days, data were used to analyze the percent 
agreement within the Questionnaires’ taken at baseline and two days later within 
the same week. 
The questionnaire consisted of a total of 12 questions; five questions were 
“fill-in-the-blank,” so they were not included in the reliability analysis. The 
remaining seven questions were analyzed to determine reliability. The 
Cronbach’s alpha scores for each question are shown in Table 5. Questions 4, 5, 
and 10 each resulted in a Cronbach’s alpha score of 1.00, demonstrating that, for 
the small sample size, these questions were reliable. However, questions 2, 6, 7, 
and 9 each resulted in a Cronbach’s alpha score less than 0.70. Due to the small 
sample size (n = 7), the individual data and how each participant answered the 
questions were plotted in Figures 2 through 13. Three figures pertaining to each 
question are shown. The graphs depict the following: (1) all control group 
participant responses, (2) all male participant responses, and (3) all female 
participant responses. These plots show the unreliable responses from individual 
participants. One unreliable answer by one participant can have a large impact 
on the reliability coefficient with this small sample size. Although sample size 
was a major limitation, time was as well. If the present researcher had more time, 
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the self-developed Nutrition Knowledge Questionnaire would have been 
modified to establish complete reliability among all of the questions. However, 
due to incomplete reliability, the self-developed Nutrition Knowledge 
Questionnaire was not included in any of the statistical analyses. The Nutrition 
Knowledge Questionnaire that was developed by Jay et al.30 has been established 
as reliable and was used in the remaining statistical analyses for the present 
study. 
The first aim of the current study was to assess the effectiveness of a 
nutrition education intervention on Nutrition Label comprehension in college-
age individuals, compared to a control group who received no nutrition 
education intervention. It was hypothesized that the nutrition education 
intervention would be successful in increasing Nutrition Label reading 
comprehension. The results indicate that there was significant interaction 
between groups (control and intervention groups) and time (pre- and post-
intervention; p = 0.013). There was a substantial main effect for time, p = 0.031, 
with the intervention group showing an increase in the Questionnaire score 
across the two time periods (Table 7). The main effect comparing the two groups 
was not significant; however, there was a trend suggesting that the education 
intervention was moderately effective in improving nutrition knowledge among 
the intervention group (p = 0.103). The main effect was not significant; this is 
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most likely due to small sample size. With more participants, results may have 
led to statistical significance. Although the intervention did not result in 
statistically significant changes in nutrition knowledge, the results indicate that 
there may be practical significance among the data. Jay et al.30 showed that their 
education intervention was effective in improving short-term food label 
comprehension in participants in the intervention group (n=29; baseline quiz 
score: 53.7; post-intervention quiz score: 63.4; p < 0.05). The control group (n=27) 
had no significant improvements after receiving only written materials (baseline 
quiz score: 58.1%; post-intervention quiz score: 59.2%; p<0.05).30 After 
implementing their Nutrition Label education intervention on adolescents, 
Hawthorne et al.17 found that the participants’ scores improved significantly after 
the educational session, reflected by significant improvements in post-
intervention test scores compared to baseline test scores (n=35; p<0.0001).  
The second aim of the current study was to assess the effectiveness of a 
nutrition education intervention on Nutrition Label comprehension in college-
age individuals, comparing males and females, compared to a control group who 
received no nutrition education intervention. It was hypothesized that the 
nutrition education intervention would be successful in increasing Nutrition 
Label reading comprehension, but will be more prominent in females when 
compared to males. Results indicate that there was no significant difference 
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between the improved Nutrition Knowledge Questionnaire (Jay et al.30) scores 
between gender (p = 0.203). Although there was no significance, it is interesting 
to note that, at baseline, females scored higher than males on the Nutrition 
Knowledge Questionnaire (Table 8; female mean scores = 91.6 ± 0; male mean 
scores = 83.3 ± 9.58). With a larger sample size, results may have been significant. 
Conversely, males could have responded differently to the intervention 
compared to females. The original hypothesis was created due to previous 
literature indicating that, of all sociodemographic variables, only gender was a 
significant predictor of Nutrition Label use, even when controlling for all other 
possible predictors.34 Ha and Caine-Bish34 found that females responded better to 
the intervention than males in increasing consumption of vegetables (p<0.05). 
Male students responded differently to the nutrition education intervention due 
to differences in interest and dietary practices.34 In the present study, males and 
females scored identically (mean score = 100) in the post-intervention Nutrition 
Knowledge Questionnaire (Jay et al.30); yet, males scored lower at baseline. Males 
could have had a better response to the intervention than the females did, 
resulting in equal scores at post-intervention. These data differ from previous 
research; Ha and Caine-Bish34 found that females responded better to a nutrition 
intervention than males did.34 The limitation of having unequal number of male 
and female participants could have caused the males to respond differently to 
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the intervention. Furthermore, another limitation is that males and females were 
taught together. The original study design aimed to teach males and females in 
separate groups to implement an intervention that focused on gender-specific 
interests. However, due to time limitations, males and females were taught 
together.  
The third aim of the current study was to assess the effectiveness of a 
nutrition education intervention on Nutrition Label comprehension in college-
age individuals comparing freshmen, sophomores, juniors, and seniors, 
compared to a control group who received no nutrition education intervention. It 
was hypothesized that the nutrition education intervention would be more 
successful in increasing Nutrition Label reading comprehension in juniors and 
seniors compared to freshmen and sophomores. This hypothesis is based on 
previous research indicating that meal planning is positively correlated with 
Nutrition Label use.10, 19, 47 Therefore, older students (e.g., juniors and seniors) 
have acquired the responsibility to plan their meals for a longer duration of time, 
compared to freshmen and sophomores. However, the results indicate that the 
main effect comparing the improved Nutrition Knowledge Questionnaire (Jay et 
al.30) scores between freshmen, sophomores, and juniors were not significant 
(p=0.218). Therefore the hypothesis is not supported by these results. Seniors 
were not included in these analyses because there were no senior participants. 
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Mean Nutrition Knowledge Questionnaire scores between the remaining classes 
were: freshmen (n=1) = 91.6, sophomores (n=3) = 80.53 ± 9.58, and juniors (n=3) = 
91.6 ± 0.0 (Table 9). The present researcher planned to perform a correlation 
analysis between participants’ class year and meal sources. The Initial and Post-
Intervention Information Questionnaires asked participants to explain their meal 
sources in detail. However, some participants included more detail than others, 
making it impossible to quantify values for analysis. The Initial and Post-
Intervention Information Questionnaires should have asked about meal sources 
in a more constructive manner; rather than asking in an open-ended answer 
format. In addition, the questionnaires should have had participants choose 
provided options to explain their meal sources. This was a limitation in data 
collection. Therefore a correlation analysis was not performed between 
participants’ class and meal sources. Furthermore, even if data collection on meal 
sources were more efficient, the results from the correlation analysis would most 
likely be inconclusive due to such a small sample size. 
Previous literature suggests that results regarding age or class of 
participants and Nutrition Label use or knowledge are inconclusive.10, 19, 47 
Campos et al.10 performed a systematic review on consumer use and 
understanding of Nutrition Labels. A majority of studies found that middle-aged 
or younger adults were more likely to use nutrition labels than older adults.10 
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However, these data do not lend any information on the ages of the young 
adults. In another review, Drichoutis et al.19 confirmed the hypothesis that higher 
educated individuals are more likely to use Nutrition Labels. However, when 
reviewing age independently of education, data suggest mixed results on age, 
with five groups of researchers concluding a negative effect and five groups of 
researchers concluding a positive effect. Another review performed by 
Drichoutis et al.47 found no consensus on the effect of age on Nutrition Label use.  
As mentioned earlier, the third hypothesis in the present study was based 
on previous literature on meal planning and preparation. Drichoutis et al.19 
found a positive association between the primary grocery shopper and Nutrition 
Label use. However, the age of a college student does not predict the frequency 
of meal preparation. Older students (e.g., juniors and seniors) could very well 
have less time to prepare meals and thereby obtain meals from out-of-home 
resources (e.g., food trucks, dining halls, fast food establishments, etc.). Due to 
such inconclusive results, the present researcher suggests future research in 
correlations among age and class year, food planning and preparation, and use 
of the Nutrition Label. 
The fourth aim of the current study was to assess whether a correlation 
existed between baseline Nutrition Label knowledge scores and participants’ 
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body mass index (BMI). Body mass index for each participant was calculated 
from the heights and weights provided by participants on the Initial Information 
Questionnaire.  It was hypothesized that the participants who scored higher on 
the Baseline Information Questionnaire will have lower BMI than those who 
scored lower on the Baseline Information Questionnaire. The data indicate that 
this hypothesis was supported. Rothman et al.15 collected data on Nutrition Label 
comprehension and the role of literacy and numeracy skills. They attempted to 
include data on BMI within their analyses. However, because 24% of their 
participants did not include data on their BMI, analyses were not conducted on 
BMI.15 In a randomized controlled trial, Matvienko et al.40 found that, when 
comparing an intervention group (who received nutrition education to prevent 
weight gain in female college freshmen) to a control group, students with higher 
BMI in the intervention group reported lower fat (p=0.04), protein (p =0.03), and 
carbohydrate (p=0.008) intakes compared to students with higher BMI in the 
control group. Furthermore, in Matvienko et al.’s40 study, the students in the 
intervention group maintained their weight over the course of the study while 
the control group students gained a significant amount of weight (p=0.012).40 
These results indicate that nutrition education and knowledge is positively 
associated with healthy BMI. In addition, many researchers have concluded that 
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the use of Nutrition Labels is directly correlated with health literacy and 
nutrition education.8, 10, 12, 18, 21, 22, 24, 33  
Lack of previous education on how to use Nutrition Labels was also a 
predictor of less frequent use of Nutrition Labels.18 The data indicate that only 2 
of the 7 participants in the intervention group reported prior nutrition education 
(see raw data in Appendix I). This could be an indication that nutrition education 
at this age level is needed. A direct correlation between Nutrition Label use and 
higher nutrition knowledge,2, 4, 8, 10-12, 19-22, 31, 34, 35, 36 attitude,2, 4, 8, 10-12, 18-22, 31 and beliefs 
toward nutrition2, 8, 10-12, 19-22, 31, 32  was also found. Therefore, the results found 
within the present study are consistent with other findings within the literature, 
regardless of having such a small sample size. It is also important to note that 
participants self-reported their heights and weights. Participants could have 
under- or over-reported their actual anthropometrics, leading to varied results. 
Therefore, future research should include larger sample sizes, and perhaps 
measure participants’ heights and weights. 
Generalizability of the present study to other populations is limited. This 
study was conducted at Drexel University, a large private university, with a 
large percentage of students who commute and a larger percentage of students 
who participate in cooperative education (co-op), where students work (and live) 
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off-campus. These specifics made recruitment difficult because students either 
commute from home and/or are on different schedules due to rotations through 
co-ops. Nonetheless, the present study could be generalized to other college-age 
students at different universities. However, due to the various determinants of 
Nutrition Label use, this study cannot be generalized to populations of children, 
adolescents, or older adults. For example, Ollbergding et al.12 reported that 
consumers between 18 and 34 years of age, use the Nutrition Label less 
frequently compared to other age groups. Researchers have concluded that 
Nutrition Label use varies based on many different factors, including, but not 
limited to, income, size and composition of household, education, behavioral 
factors related to grocery shopping, health status, and those who have a special 
diet.2, 12, 16, 18, 19, 21, 46 
Sustainability of this intervention is also limited. If participants were 
tested again, a year later, students would most likely not retain the information 
learned over the two education sessions. Matvienko et al.40 found that a college 
nutrition science course increased students’ knowledge of energy metabolism 
and physiologic mechanisms of energy balance.40 However, one year after the 
conclusion of the education intervention, students were unable to retain 
knowledge pertaining to the food label, nutrients, energy density, and the United 
States Department of Agriculture (USDA) Food Guide Pyramid.40 Unfortunately, 
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the nutrition science course did not tailor the intervention to the students’ 
interests to increase motivation and self-efficacy. This presents a need for more 
effective interventions to reach long-term comprehension among college 
students. Therefore, interventions should focus on Nutrition Label education 
tailored to college students, and provide a long-term tool for making dietary 
choices, while also increasing motivation and self-efficacy. The original six-
session education intervention included these aspects and it is hypothesized to 
be sustainable over time. 
Study Limitations 
 This study had several limitations. The total sample size and time 
constraints were two major limitations of the current study. With more time 
reliability on the self-developed Nutrition Knowledge Questionnaire would have 
been established (as mentioned above). In addition, the present researcher would 
have recruited more participants to participate in both the control and 
intervention groups. Due to such a small sample size, statistical analyses 
comparing groups, gender, and class year were either insignificant or did not 
allow for further analyses to control for any significant covariates (e.g., BMI). The 
time limitation also affected the original study design; with more time,  a 
randomized-control trial would have been conducted. Due to time limitations, 
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the participants were not randomized, rather, they were grouped based upon 
their availability and could choose whether to be in the intervention or control 
group. Although a quasi-experimental design could be a limitation, it could also 
be beneficial because it allows participants to behave naturally. Results 
indicating a significantly higher BMI in the control group compared to the 
intervention group at baseline, reflects the truth of participants’ behaviors and 
choices (participants with a higher BMI chose to be a part of the control group, 
thereby opting out of the education intervention).  
Time limitations also affected the original curriculum to be implemented. 
A six-session education intervention would have been conducted to determine 
long-term Nutrition Label comprehension on young adults. The only education 
interventions that focused on improving Nutrition Label comprehension were 
comprised of only one single session each.17, 30 Therefore, the six-session original 
protocol would have made this study even more unique, because it would have 
measured long-term comprehension. Another limitation to not conducting the 
original six-session education intervention is that the original curriculum 
included strategies to increase self-efficacy among participants (lessons 2 
through 4). However, due to the time limitation, the implemented curriculum 
did not include these strategies. Nonetheless, the implemented design addressed 
the participants’ interests to increase motivation.  
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 There were time limitations because recruitment was difficult. The 
original study design aimed to target college students within fraternities and 
sororities. However, students within these organizations were not interested in 
participating. Furthermore, even after modifying the participant 
inclusion/exclusion criteria, obtaining a large sample size was still difficult. 
Several participants mentioned that they were interested in learning about 
nutrition and believe their peers are as well, but that it is difficult to prioritize 
with the ample amount of college-related activities and responsibilities that are 
required of these students, especially during the end of the term. Finally, 
according to the data, only 2 of the 14 participants reported prior nutrition 
education (see raw data in Appendix I). Therefore, the present researcher 
suggests a need in requiring a nutrition education course as a course requisite for 
graduation. 
Conclusions 
 The present study proposed that it would add to the scientific literature 
on nutrition education interventions for college students and Nutrition Label 
comprehension. With health-related diseases comprising the leading causes of 
death in America, educators and health care professionals need a full 
understanding of effective educational strategies to decrease poor dietary habits. 
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Furthermore, the adoption of healthy dietary behavior must be encouraged from 
an early age to reduce the risk of developing diet-related diseases. This study 
aimed to increase nutrition knowledge by focusing on Nutrition Label use and 
teaching young adults how to effectively use the Nutrition Label as a tool for 
making good dietary choices. This study incorporated strategies to increase 
participants’ interest, motivation, and self-efficacy to better improve Nutrition 
Label use and comprehension. 
Future research should focus on improving Nutrition Label 
comprehension by incorporating long-term nutrition education interventions 
that focus on the Nutrition Label and targets college-age individuals, with larger 
sample sizes who are randomly assigned to an intervention or control group. 
This research, and future research alike, can be applied to a national level to 
require nutrition education within all high school and college curricula to 
increase nutrition education and nutrition awareness among these age groups. 
The results of this study present the current level of Nutrition Label 
understanding among a small sample of a population of young adults. Future 
research should implement the full six-week proposed nutrition education 
intervention (to address self-efficacy) and group students by gender (to better 
address gender-specific interests). 
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Are you interested in FREE Nutrition Education? 
Research Title  
Determining the Efficacy of a Nutrition Education Intervention on Improving Consumer 
Comprehension of the Nutrition Label 
Research Objectives 
The purpose of this study is to determine the efficacy of a nutrition education 
intervention on consumer comprehension of the Nutrition Label. This study will target 
college students. Participants will be randomly selected to either the control group or 
intervention group. The intervention group will receive an education intervention 
lasting approximately one hour each week, for no more than six weeks. All participants 
(intervention and control groups) will be evaluated on their nutrition knowledge using a 
Nutrition Knowledge Questionnaire. 
Information for Research Subjects Eligibility  
You can participate in this study if you are 18 to 25 years of age and are able to read and 
speak English. If you meet the above criteria, please contact us using the contact 
information provided below.  
Location of the research and person to contact for further information  
This research is approved by the Institutional Review Board. If you are interested in 




Research will be conducted at Drexel University’s main campus 
This research will be conducted by a researcher who is a graduate student of Drexel 
University 
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   Drexel University 
Recruiting Volunteers for a Research Study 
 
Research Title  
Determining the Efficacy of a Nutrition Education Intervention on Improving 
Consumer Comprehension of the Nutrition Label 
 
Research Objectives 
The purpose of this study is to determine the efficacy of a nutrition education 
intervention on improving consumer comprehension of the Nutrition Label. This 
study will target college students. Participants will act as either the intervention 
group and receive nutrition education, or the control group and not receive 
nutrition education. If randomly chosen as the intervention group, students will 
take part in an education intervention series lasting approximately one hour each 
week, for no more than six weeks. All participants (intervention and control 
groups) will be evaluated on their nutrition knowledge using a Nutrition 
Knowledge Questionnaire. 
 
Information for Research Participants’ Eligibility 
You can participate in this study if you are 18 to 25 years of age and are not a 
nutrition major. If you meet the above criteria, please contact us using the contact 
information below. 
 
Location of the Research and Person to Contact for Further Information 
This research has been approved by the Drexel University Institutional Review 
Board. If you are interested in participating in this study, please contact: 
Marlee Finkelstein 
484-802-3366  
mf579@drexel.edu   
     
 
This research is being conducted by a graduate student in the Department of 
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Drexel University  
Consent to Take Part in a Research Study 
1. Title of research study: Determining the Efficacy of a Nutrition Education 
Intervention on Improving Consumer Comprehension of the Nutrition Label 
2. Researcher: Stella L. Volpe, PhD, RD, LDN, FACSM & Marlee Finkelstein, M.Ed 
3. Why you are being invited to take part in a research study 
We invite you to take part in a research study because you are a college student 
between 18 and 25 years of age and are not a Nutrition major at Drexel 
University. 
4. What you should know about a research study 
• Someone will explain this research study to you. 
• Whether or not you take part is up to you. 
• You can choose not to take part. 
• You can agree to take part now and change your mind later. 
• If you decide to not be a part of this research no one will hold it against 
you. 
• Feel free to ask all the questions you want before you decide. 
5. Who can you talk to about this research study? 
If you have questions, concerns, or complaints, or think the research has hurt 
you, contact Dr. Stella L. Volpe at 215-762-7014 or slv43@drexel.edu, or Marlee 
Finkelstein at 484-802-3366 or mf579@drexel.edu. 
This research has been reviewed and approved by an Institutional Review Board 
(IRB). An IRB reviews research projects so that steps are taken to protect the 
rights and welfare of humans subjects taking part in the research.  You may talk 
to them at (215) 255-7857 or email HRPP@drexel.edu for any of the following: 
• Your questions, concerns, or complaints are not being answered by the 
research team. 
• You cannot reach the research team. 
• You want to talk to someone besides the research team. 
• You have questions about your rights as a research subject. 
• You want to get information or provide input about this research. 
6. Why is this research being done? 
The purpose of this research is to determine the effectiveness of a nutrition 
education intervention, on improving college students’ understanding of the 
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Nutrition Label. This will be the first Nutrition Label education intervention to 
focus on gender-specific goals and interests in relation to nutrition and dietary 
habits. With diet-related diseases making up the leading causes of death in the 
United States, public health policy makers and health care professionals have 
shifted focus on consumer dietary choices and behaviors. Although many 
different aspects contribute to Nutrition Label use, findings show that nutrition 
education and motivation are the major factors. In addition to the planned 
education curriculum, the researcher will teach nutrition-related concepts based 
on students’ personal interests to increase motivation. Baseline and post- 
intervention Nutrition Knowledge Questionnaire scores will be compared to 
determine whether or not the education intervention was successful in increasing 
knowledge of the Nutrition Label. 
7. How long will the research last? 
We expect that you will be in this research study for no more than six weeks. 
This will consist of approximately one hour each week for a maximum of six 
weeks. 
8. How many people will be studied? 
The current project aims to recruit 60 participants. 
9. What happens if I say yes, I want to be in this research? 
 If you are willing to participate, and meet all criteria, you will first be 
required to complete the Initial Information Questionnaire regarding your prior 
nutrition-related education, current use of the Nutrition Label, and personal 
interests that relate to nutrition. Your answers to these questions will determine 
if you qualify for the study. If you qualify for the study, you will then be asked to 
complete the Baseline Nutrition Knowledge Questionnaire that determines your 
knowledge of the Nutrition Label. After completing this test, you will be asked to 
be present at the education sessions, lasting about one hour each week, for no 
more than six weeks. During this education series, you will participate in various 
educational activities and learn about nutrition and the Nutrition Label. In this 
education series, you will learn about a variety of nutrition-related topics 
including, but not limited to: carbohydrates, protein, fats, food composition, food 
sources of various nutrients, portion size estimation, dietary recommendations, 
diet-related diseases and prevention strategies, components of the food label, 
and how to read a food label. In addition to these topics, you will also be taught 
about the nutrition-related topics in which you are interested (recorded on the 
Initial Information Questionnaire). After the education intervention, you will 
then take a Post-Intervention Nutrition Knowledge Questionnaire.  
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If you are unable to attend an education session, you may be required to make-
up the session on an alternative date. 
These education sessions will all take place at Drexel University. 
You will not be able to choose whether or not you will be in the intervention 
(education) group or the control (no education) group. Neither you nor the 
investigator will choose who is administered the intervention. 
You will have an equal chance of being selected as the intervention group. 
10. What are my responsibilities if I take part in this research? 
If you take part in this research, it is very important that you:  
• Follow the investigator’s or researcher’s instructions. 
• Tell the investigator or researcher right away if you have a complication 
or injury. 
• Attend each education session. 
• Answer all questions as accurately and truthfully as possible. 
11. What happens if I do not want to be in this research? 
You may decide not to take part in the research and it will not be held against 
you. 
12. What happens if I say yes, but I change my mind later? 
If you agree to take part in the research now, you can stop at any time, and it will 
not be held against you. 
13. Is there any way being in this study could be bad for me? 
Your participation in this study is harmless and will not be bad for you in any 
way.  
14. Do I have to pay for anything while I am on this study? 
There is no cost to you for participating in this study.  
15. Will being in this study help me in any way? 
We cannot promise any benefits to you or others from your taking part in this 
research. However, possible benefits include increased knowledge about 
nutrition and reading the Nutrition Label. With this knowledge, you can make 
beneficial changes to your diet and adopt a more healthful lifestyle. You may 
also share your new knowledge with others, ultimately increasing nutrition 
education within the community. 
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16. What happens to the information that is collected? 
Efforts will be made to limit access to your personal information including 
research study records, treatment or therapy records to people who have a need 
to review this information. We cannot promise complete secrecy. Organizations 
that may inspect and copy your information include the IRB and other 
representatives of this organization.  
17. Can I be removed from the research without my OK? 
The person in charge of the research study or the sponsor can remove you from 
the research study without your approval. Possible reasons for removal include: 
1. If all or part of the study is discontinued for any reason by the research 
team or university authorities. 
2. If your participation in this study is adversely affecting your academic 
performance. 
3. If you fail to adhere to requirements for participation established by the 
research team. 
18. What else do I need to know? 
This research study is being done by Drexel University.   
Participation in this study is completely voluntary and you will not receive any 
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Signature Block for Capable Adult 
Your signature documents your permission to take part in this research. 
DO NOT SIGN THIS FORM AFTER THIS DATE   
   





Printed name of subject 
   
Signature of person obtaining consent 
 
Date 
   




My signature below documents that the information in the consent document 
and any other written information was accurately explained to, and apparently 
understood by, the subject, and that consent was freely given by the subject. 
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Initial Information Questionnaire 
Directions: Please answer the following questions as accurately as possible. 
Age: ________ years Weight: ________ pounds Height: ____feet -
_____inches 
Gender: (Circle one) Male  Female   
Class: (Circle one)  Freshman   Sophomore     Junior  Senior 
Major: ________________________________________________________ 
Race/Ethnicity: (Circle one)   White/Caucasian    Black/African American       
Asian  Hispanic  Other:_______ 
1. How often do you read the Nutrition Label? (Circle one) 
Daily   Once a week or more Once a month Rarely 
2. How confident are you in using the Nutrition Label? (Circle one) 
Very Confident         Confident        Somewhat Confident      Not Confident  
3. Have you received prior education in nutrition? (Circle one) 
Yes  No   




4. Where do you live? (Circle one) 
On-Campus Housing    Off-campus Housing 
Other (please specify): _______________________ 
 
5. Where do you get your meals? (e.g.,  dining halls on campus, food trucks, 
eating out at restaurants or fast food places, grocery stores,  etc.). Please 
indicate how often you eat from these sources in a given week. 
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Example: Of seven days of the week, I cook at home 4 days/week. I eat out 









6. You have a say! We would like to hear what you nutrition topics you are 
interested in learning. Your topics of interest will be included in the 
education intervention. Please provide at least two nutrition-related topics 





























 Nutrition Knowledge Questionnaire [Derived from Jay et al.30] 
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Question 1: What is the serving size 




Question 2: If you eat the entire 











If you eat the entire package, how 
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Question 5: If you are trying to eat LESS calories, which package would you 
choose? 
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Question 6: How many grams of 
total fat are in one serving of frozen 
yogurt? 
Answer:__________g 
Question 7: What is the % daily 
value of fat in one serving of frozen 
yogurt? 
Answer:_________% 
Question 8: Is this a low, medium or 
high % daily value of fat? (circle 
below) 
Answer:   
Low    Medium    High 
Question 9: If you would like to 
LOWER your cholesterol, which 
cereal bar would you eat? 
Answer: __________(A or B) 
 
Question 10: What is the % daily 




Question 11: Is this a low, medium or high % (circle below) 
Answer:   
Low    Medium    High 
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Question 12: If you are trying to INCREASE your calcium intake, which cereal 
should you eat? 
Answer: 














Appendix E:  
Self-Developed Nutrition Knowledge Questionnaire  
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Question 1: What is the % daily value of calcium in one serving of this food 
item?  
Answer: _____________%  
Question 2: Is this a low, 
medium or high %? (circle 
below) 
Answer:       Low       Medium         
High 
Question 3: How many grams 
of total fat are in one cup of this 
food item? 
Answer: __________g 
Question 4: Is this item a good 
source of fiber? (circle below) 
Answer:    Yes      No 
Question 5: Which of the 
following foods is made up of primarily carbohydrates? 
a. Butter 
b. Tuna fish 
c. Potato 
d. Yogurt 
Question 6:  In order to decrease your risk of cardiovascular disease, which 
meal should you avoid? 
a. Egg white omelet with low-fat cheese 
b. Tuna salad sandwich on white bread 
c. Grilled ham and cheese sandwich 
d. Greek yogurt with a side fruit salad 
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Question 7: If you have high blood pressure, which of the following foods 
would you want to limit? 
a. Watermelon 
b. Asparagus 
c. Whole milk 
d. Soy Sauce 
Question 8: What is the % daily value of fat in 
one serving of this item? 
Answer:_________% 
Question 9: Is this a low, medium or high % 
daily value of fat? (circle below)  
Answer:     Low       Medium         High 
Question 10: If you were trying to limit your 
sodium intake, would this item be okay to eat? 
(circle below) 
Answer: Yes    No 
Question 11: If you were to eat 1 cup of this product, how many servings 
would remain in the container? 
Answer: _______________ servings 
Question 12: If you were to eat half of a serving, how many grams of saturated 
fat would you consume? 
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Post-Intervention Information Questionnaire 
Directions: Please answer the following questions as accurately as possible. 
1. How often do you read the Nutrition Label? (Circle one) 
Daily   Once a week or more Once a month Rarely 
 
2. How confident are you in using the Nutrition Label? (Circle one) 
Very Confident         Confident        Somewhat Confident      Not Confident 
  
3. Have you received prior education in nutrition (aside from this 
intervention)? (Circle one) 
Yes   No   





4. Where do you get your meals? (e.g.,  dining halls on campus, food trucks, 
eating out at restaurants or fast food places, grocery stores,  etc.). Please 
indicate how often you eat from these sources in a given week. 
Example: Of seven days of the week, I cook at home 4 days/week. I eat out 





Intervention group only:  
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Lesson 1: What is food? 
Objective: Students will be able to: 
• Name the six nutrients our bodies require 
• Define a Calorie 
• Explain the different types of macronutrients available in food 
• Name the absorbable form of each macronutrient and how much energy 
each yields 
• Provide examples of food sources of specific types of macronutrients  
 
Materials:  
• Macronutrient Chart 
• Projector and computer to play Youtube video, “What does 200 Calories 
look like?” https://www.youtube.com/watch?v=KMGUmcveQeg  
 
Procedure: 
1. [10 minutes] Students will be prompted with the following questions: 
What is a Calorie? What is its function? Where does it come from? Why do 
we need them? 
Students will brainstorm individually. After a few minutes, students will 
form small groups to discuss their responses. Students will then share 
responses with the entire class.  
 
Instructor: A Calorie is a unit of energy needed to raise the temperature of one 
gram of water through one degree Celsius. We need Calories to carry out our 
daily functions and provide us with fuel so that our bodies can do work. Calories 
come from food. There are three main sources of Calories (carbohydrates, proteins, 
and fats). Calories also come from alcohol.  
 
2. [3 minutes] Watch “what does 200 Calories look like?” video on Youtube. 
https://www.youtube.com/watch?v=KMGUmcveQeg 
 
3. [5 minutes] Explain the six types of nutrients our bodies need. Ask 
students why we need vitamins, minerals, and water. 
 
Instructor: Our bodies require six types of nutrients: water, vitamins, minerals, 
carbohydrates, proteins, and fats. We will review the macronutrients in more 
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detail (carbohydrates, proteins, and fats). However, vitamins, minerals, and water 
are just as critical. Why do you think these are so crucial? 
 
Vitamins and minerals: Vitamins and minerals are essential nutrients your body 
needs in small amounts to work properly. Many of these nutrients are essential 
because our bodies cannot make them; they must be consumed. 
 
Water is important to drink because our bodies are made up of about 65% water. 
Water is used in the body in several different ways. Water cushions and lubricates 
joints, nourishes and protects the brain, spinal cord, and other tissues. It helps 
keep the body at a normal temperature, and assists in waste movement and 
disposal.  
 
4. [25 minutes] Instructor will guide students through completing the 
macronutrient chart (see materials). 
 
Using the chart as a guide, explain the basic process of digestion of each 
macronutrient and how the digestive process differs based on the 
chemical compound i.e.- complex vs. simple carbohydrates. Complex 
carbohydrates keep you fuller longer because the body takes more time to digest 
them; complex carbohydrates are larger chemical structures so it takes more time 
to break the bonds (when compared to simple carbohydrates). Explain how the 
foods that we eat cause various responses in the body (i.e., blood glucose 
spikes when eating high glycemic foods; saturated and trans fats 
negatively affects LDL and HDL levels). Explain differences in energy 
yields of macronutrients (i.e.- proteins yield 4 Calories/gram versus fats 
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  Carbohydrates Protein Lipids 
Function: Provides energy for the brain, 
nervous system, and red blood cells 
Digests into/Absorbable form: Glucose 
Energy Yield: 4 calories/gram 
Function: Provides energy; Builds 
and repairs cells; Part of various 
enzymes, hormones, and 
antibodies 
Digests into/Absorbable form: 
Amino Acids 
Energy Yield: 4 calories/gram 
Function: Provides energy; Carries fat-soluble vitamins; 
Part of cell membrane structure; Maintains 
communication between cells 
Digests into/Absorbable form: Fatty Acids 






Building blocks of protein 
Unsaturated  Saturated  Trans Fats 
Digests quickly 
Short energy 
Spike in blood 
sugar (high insulin 
levels) 
Breaks down into  





2 sugar units: 





Low insulin levels 
High in dietary fiber 
Has complex 
structure: numerous 
branches of glucose 
units (Starch) 
 
Dietary fiber – 
-Not Digestible 
-Adds bulk to feces 




























































the body from 
other amino acids 
and substances 
Food Sources: Food Sources:  Plant Sources: Animal Sources: Food Sources: Food Sources: 
Fruit, candy, Fruit 












Beef, Lamb, Pork, 
Milk, Cheese, 
Yogurt, Eggs 




Saturated Fats Trans Fats 
Beef, Lamb, Pork, 
Butter, Dairy, 
Coconut Oil * 
Margarine, 
Hydrogenated 
oils, Baked goods 
* Coconut oil is a plant source saturated fat 
  









Lesson 2: Portion Size and Energy Metabolism 
 
Materials: 
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Lesson 2: Portion Size and Energy Metabolism 
 
Objectives:  
After this lesson students will be able to: 
• Properly estimate appropriate portion sizes  
• Explain the relationship between consumption and expenditure 
• Analyze how one maintains, gains, or loses weight 
• Keep a daily food log 
 
Materials: 
• 3 bowls with dry cereal, measuring cups, labels with A, B, and C. 
• Scale/Balance with weights (optional) 
• Energy Balance Worksheet 
• Portion Distortion Powerpoint: 
http://www.nhlbi.nih.gov/health/educational/wecan/downloads/lesson2.p
pt 









1. [5 minutes] Portion Size Demonstration: Set up 3 bowls of cereal of 
varying quantities (3/4 cup; 1 ½ cups, and 2 ½ cups) and label them A, B, 
and C. Have students individually determine which bowl represents a 
standard serving size of cereal. After a few minutes, create a discussion 
about the activity.  
 
Instructor: What do you think the correct serving size is? How much cereal do 
you think this is? The correct serving size is ¾ cup of dry cereal. How much 
cereal do you think is in the other bowls? Were you surprised by this? How much 
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cereal do you tend to serve yourself? How do you decide the amount of cereal you 
put in a bowl? What are some strategies to help you serve proper measurements? 
 
2. [5 minutes] Energy Metabolism: Review the number of Calories/gram of 
each macronutrient. 
CHO = 4 kcal/g; Protein= 4 kcal/g; Fat = 9 kcal/g; Alcohol = 7 kcal/g 
 
Explain the balance between consumption and expenditure. Use a 
scale/balance as a visual. You can also use the visual on the energy balance 
worksheet to explain this concept. 
Instructor: We all know that if you eat too much, you will gain weight. And if 
you eat too little, you will lose weight. But how much is ‘too much’ or ‘too little’? 
It is important that you track how much you eat and how much you burn. In 
order to maintain your weight, you must eat as much as your body expends. If 
you expend more than you eat, you will lose weight. If you eat more than you 
burn, you will gain weight.  
 
Think about your daily Calories as money. You only have a certain amount of 
money to “spend.” You can calculate the amount of Calories your body burns on 
a daily basis. We will do this next week. 
 
3. [15 minutes] Have students complete the energy balance worksheet. 
Students should calculate the number of Calories of each food based on 
the grams of each macronutrient. 
 
4. [10 minutes] Go through the Portion Distortion Slide show (from the NIH 
source) 
 
5. [5 to 10 minutes] As a class, review the portion size guide to understand 
how to estimate portion sizes. Discuss how they will use the portion size 
guide in their daily routine.  
Instructor: In what way will you incorporate the portion size guide into your 
daily routine? Do you find that you eat more than the recommended servings? Do 
you find that you eat less than the recommended servings?  
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Optional: Bring in a few items from the portion size guide and ask 
students to guess the portion size of each. 
 
6. Homework - Food log: Have students write down everything they 
consume for three days. Make sure to write down everything, including 
drinks. Be specific. Make sure to record portions for each item. Have them 
input their food logs into a computer analysis (such as Supertracker on 
choosemyplate.gov). Print out reports on nutrient needs. 
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Energy Balance Worksheet 
Directions: Calculate the number of calories that Alex ate today. His 24-hour 
food log is listed below.  
Alex’s daily caloric needs = 2200 kcal/day 
Alex’s Food Log 
Meal Food Items Carbohydrate Protein Fat 
Breakfast 1 cup cereal 15 g 3 g 1 g 
 1 cup 2% Milk 12 g 8 g 5 g 
 1 small banana 15 g - - 
Snack Non-fat yogurt (6 
oz) 
12 g 8 g - 
Lunch 1 beef and bean 
burrito 
45 g 13 g 16 g 
Dinner 2 Hot dogs on buns 60 g 16 g 4 g 
 ½ cup pasta salad 30 g 4 g 16 g 
Drink  2- 12 oz soda 78 g - - 






Now multiply each column by the number of Calories per gram. 
Reminder:       Carbohydrate = 4 kcal/g   Protein= 4 kcal/g     Fat = 9 kcal/g 
 
Total number of calories Alex ate today: ________________ 
 

















Lesson 3: Daily Energy Needs 
 
Materials: 
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Lesson 3: Daily Energy Needs 
 
Objectives: 
Students will be able to: 
• Calculate their resting energy expenditure and daily caloric needs 
• Decipher whether or not one is meeting nutrient needs based on the 




• Daily Caloric Needs equation worksheet 
• Dietary Reference Intakes (DRIs): 
http://www.nal.usda.gov/fnic/DRI/DRI_Tables/estimated_average_require
ments.pdf 




1. [5 minutes] Who Can Eat More? Show visuals of different size people 
(use PowerPoint). Discuss why someone larger can eat more food than 
someone who is smaller. 
 
The larger person can eat more than the smaller person because he burns or 
expends more Calories each day than the smaller person. This is called resting 
energy expenditure (REE). If you burn more Calories (during a workout, for 
example), you can eat more. Think about your daily caloric value as money. 
You only have a certain amount of “money,” or Calories, to spend. Spend 
wisely! 
 
2. [5 to 10 minutes] Using the Mifflin-St. Jeor Equation, calculate your 
resting energy expenditure (REE). Have students use the Daily Caloric 
Needs worksheet to complete this calculation and find their daily 
caloric need. Use the “Daily Caloric Needs’ equation worksheet. 
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3. [20 minutes] Students will review the dietary recommendations for 
their age group. They will also use their dietary records (from 
supertracker) to determine whether or not they are reaching 
recommended values of each nutrient. Using their 3-day food logs, 
students will review the number of Calories consumed each day. How 
does this compare to your daily caloric needs? Are you eating too much? Are 
you eating too little? Are you meeting nutrient needs for each food group? 
Make sure to include water and other drinks. Make sure to account for any 
exercise you do. 
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What are your daily Caloric needs? 
To maintain your weight, you must know how many Calories your body needs each 
day. Once you know your Resting Energy Expenditure (REE), you can then monitor the 
amount of food you consume each day. Everyone has a different REE, depending on 
your gender, age, weight, and how much exercise you get. 
 
 If you eat more than your body expends, you will gain weight.  
 If you eat less than your body expends, you will lose weight. 
 If you eat the same amount of energy that your body 
expends, your weight will not change.  
 
By using the “Mifflin-St. Jeor Equation” below, we can 
calculate our REE. We will use the activity factor to find out 
our daily caloric needs.  
Men: 10 x weight (kg) + 6.25 x height (cm) - 5 x age (years) + 5 
Women: 10 x weight (kg) + 6.25 x height (cm) - 5 x age (years) - 161 
Step 1: What is your weight in pounds? Divide that number by 2.2 to get your weight in 
kilograms. Example: your weight= 150 lb/2.2 = 68.18 kg  
W= your weight (lb)/ 2.2 = __________kg  
Step 2: What is your height in inches? Multiply that number by 2.54 to get your height in 
cm. Example: your height= 5’5 = 65 in. * 2.54= 165.1 cm 
H= your height (in) * 2.54 = ___________cm  
Step 3: Now let’s plug in your numbers: 
10 x weight (kg) + 6.25 x height (cm) - 5 x age (years) 
10 x ______________+ 6.25 x _____________ - 5 x ___________ 
      ________________ + _____________________ - ________________ 
Step 4: MEN: add 5 to your value;   
WOMEN: subtract 161 to your value 
REE =  _____________________  
Step 5: Now multiply by your activity 
factor. Use the chart to find out what your 
activity factor is. 
REE x Activity factor =  
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Lesson 4: Diet-Disease Relationships 
 
Objectives: 
Students will be able to:  
• Explain the impact of diet-related diseases 
• Identify the problems and causes associated with diet-related diseases in 
America 
• Distinguish strategies to prevent diet-related diseases 
• Develop personal health goals 
 
Materials: 
• Projector and laptop for video 




1. [25 minutes] Question Prompt: What is the leading cause of death in America? 
Make a list of student responses on the board. Watch video TED TALKS: 
Jamie Oliver- Teach Every Child About Food 
https://www.youtube.com/watch?v=go_QOzc79Uc 
 
2. [15 minutes] Video debrief: Using the following questions, create a group 
discussion about the video. 
 
What did you think? What did you learn? What is the major problem 
here? What are some ways to prevent diet-related diseases? 
 
Instructor: The top causes of death in America consist of heart disease, cancer, 
and stroke. Diabetes was also a leading cause of death. These are all diet-related 
diseases and are preventable. But the nation lacks proper education. If we do not 
take an initiative to change the nation’s poor-dietary habits, the younger 
generations will live a shorter life than the older generations.  
 
Problems: processed foods, labeling, portion sizes too large 
Home - loss of food culture, lack of cooking 
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School - students are eating one to two meals from school each day; there is a 
lack of nutrition experts in the school system; it is based on finances, not 
health. Lunch food lacks fresh food resources; too much processed foods. 
Costs on obesity = 10% of what we spend on healthcare, and its going to 
double 
Lack of education of food in schools 
Milk is loaded with added sugar 
 
Good news: These issues are preventable. We need to teach the public how to cook 
and how to shop for healthy foods. Food education is needed and is relatively 
inexpensive. We need to learn how to cook and teach others how to cook. 
 
What are some ways that you can help prevent diet-related diseases? 
Limit consumption of processed foods, sodium, trans and saturated fats, and 
added sugars. Increase exercise. Drink more water. Meet dietary 
recommendations. Volunteer within the community. Teach others how to cook. 
Teach others about how to cook. 
Those that have family members with diet-related disease are at a higher risk! 
 
3. [20 minutes] Goal Setting: Have students complete the Goal Setting 
Worksheet. Students will develop 2 to 3 “SMART” goals to improve their 
overall health.  
 
Prompt students with the following questions: What has prevented you 
from reaching these goals in the past? How will you overcome these 
struggles? 
Make sure your goals are realistic, measurable, specific, positive, and 
important to you. Go over examples of “good goals” and “bad goal” 
(unrealistic/not measurable/not specific, etc.).  
 



















Lesson 5: Components of the Food Label 
 
Materials: 
Nutrient-Dense vs. Calorie-Dense Worksheet 
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Lesson 5: Components of the Food Label 
 
Objective: Students will be able to: 
• Decipher the various components of the food label 
• Determine whether or not a food product is nutritious based on reading 
the label and using the Percent Daily Value “5/20 rule” 
 
Materials:  
• Black and White food label (for students) 
• Colored food label (for instructor) 
• Markers/crayons/colored pencils (red, blue, green, and yellow) 
• 5/20 Rule Videos (fda.gov) 
• “Nutrient-Dense vs. Calorie-Dense” Worksheet 
• “Which is a better choice?” Worksheet 
 
Procedure: 
1. [3 minutes] Show a food item (use a picture, a model, or an actual food 
item) and ask students to identify the number of Calories and nutrients in 
the food. When students say they need more information, ask what sort of 
information they need.  
 
What do we need to know about this item? How many Calories, the number 
of grams of each macronutrient, the types of micronutrients, the serving size, etc.  
What can we use to provide this information for us? The food label. 
 
2. [15 minutes] Food Label Coloring Activity: Using the black and white 
food label, go through the various components of the label. Have students 
use markers/crayons/colored pencils to color in the components to 
identify the various parts of the label and what to look out for. Use the 
colored food label to guide you through this activity (students should 
color the black and white food label the same way that the colored label is 
done).30 
 
3. [10 minutes] Students will watch “The 5/20 Rule” videos (parts 1 and 2). 
These will explain the Percent daily value section of the label in more 
detail.  
 
4. [5 to 10 minutes] Students will complete the “Nutrient-Dense vs. Calorie-
Dense” worksheet. Review the answers with the students. 
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5. [5 to 10 minutes] Students will complete “Which is a better choice?” 
worksheet. Review the answers with the students and explain WHY one 
choice is better than the other. 
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Nutrient-Dense vs. Energy-Dense 
Nutrient-dense: A food item that is high in nutrients (vitamins and minerals). 
Energy-dense: A food item that is high in Calories. 
Empty calories: Calories that do not have nutrients. 
 
Can a food item be both nutrient-dense AND energy-dense? Yes! 
Generally, we want to choose food items that are nutrient-dense and low-Calorie. That 
way we can eat more of these items, and obtain more nutrients, rather than just empty 
calories. 
 
Directions: Determine whether the food items below are nutrient-dense (ND), energy-
dense (ED), or both (circle the correct answer). Draw a square around the items that 
consists of empty calories. 
 




      
 
 
 ND  ED  BOTH          ND  ED  BOTH           ND  ED  BOTH              ND  ED  BOTH 
           
 







   
   ND  ED  BOTH       ND  ED  BOTH                ND  ED  BOTH             ND  ED  BOTH 
 





    
 
   ND  ED  BOTH             ND  ED  BOTH           ND  ED  BOTH             ND  ED  BOTH 
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Which is a better choice? 
Directions: Circle the food item that is more nutritious. Using a highlighter, highlight 
why the food you selected is a better choice.  












  Strawberry Yogurt     OR           Strawberry Pudding  
  






















Lesson 6: Nutrition Label Analysis 
 
Materials: 
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Lesson 6: Nutrition Label Analysis 
Objective: Students will be able to: 
• Calculate the nutrients of a food product using a Nutrition Label based on 
various serving sizes 
• Identify the definitions of various nutrient content claims used on 
products 
• Explain the difference between Calorie-dense and nutrient-dense foods 
 
Materials:  
• “Nutrient Content Claims” 
http://www.ctahr.hawaii.edu/NEW/HCCNP/forms/Get_the_Facts_Toolkit
/Def_of_Nutrient_Content_Claims.pdf 
• Food Labels (from any products) 
• “Nutrition Label Analysis” Worksheet 
 
Procedure: 
1. [10 minutes] Go through the Energy dense vs Calorie dense foods 
powerpoint. 
 
2. [10 to 15 minutes] Review the “Nutrient Content Claims” sheet derived 
from FDA.gov. Hold a brief discussion about the confusion between 
various terms.  
 
Instructor: The nutrient content claims can be misleading, based on the definition 
of the phrase used. These phrases mean different things, even when pertaining to a 
similar “claim.” The best tool to use is the Nutrition Label. It is important to use 
the information you understand to analyze a product, rather than determining the 
health of a product based on a claim used. 
 
3. [10 minutes] Using the food labels you brought in, assign each student a 
food label. Students should use this food label to complete the “Nutrition 
Label Analysis” worksheet. 
 
4. [5 minutes] Split the students into groups that used the same label. Have 
them check their answers with one another. 
 
5. [5 to 10 minutes] Mini-Information Session 
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Nutrition Label Analysis 
 
Directions: Using the Nutrition Label you were assigned to, complete the information 
below. 
1) How many servings are in the food product?  
 
2) If you were to eat one serving of this item, how many Calories would you be 
consuming?  
 
3) If you were to eat two servings of this item, how many Calories would you be 
consuming?  
 
4) If you were to eat half of one serving, how many total grams of carbohydrates 
would you be consuming?  
 
5) How many grams of total fat are in the entire package? 
 
6) How many grams of sugar are in three servings of this item? 
 
7) What is the % daily value of sodium in two servings of this item? 
 
8) What nutrients is this item HIGH in? 
 
 
9) What nutrients is this item LOW in? 
 
 






  132 
Explanation of the Original Curriculum 
 
In week one, session one, all participants will read and sign the informed 
consent form. Participants will then complete the Initial Information 
Questionnaire and the two Baseline Nutrition Knowledge Questionnaires. All 
forms will be collected. Once all forms are collected, the participants will begin 
lesson one. Lesson one provides participants’ with an overview of what food is 
and how the body digests various macronutrients. After completing lesson one, 
participants will be able to name the six nutrients the body requires, define a 
Calorie, explain the different types of macronutrients available in food, name the 
absorbable form of each macronutrient and how much energy each yields, and 
provide example of food sources of specific types of macronutrients. Since this 
will be the first week of the intervention, this lesson will not conclude with a 
mini-information session. After this lesson, the topics of interest (provided on the 
Initial Information Questionnaire) will be reviewed. The topics of interest for 
each group will be tallied; the five most frequent topics listed will be chosen for 
the mini-information sessions. Each mini-information session will last about 10 to 
15 minutes after each remaining lesson (weeks two through six).  
Week two, lesson two will focus on portion size and energy metabolism. 
After completing this lesson, students will be able to properly estimate 
appropriate portion sizes, explain the relationship between consumption and 
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expenditure, analyze how one maintains, gains, or loses weight, and keep a daily 
food log. Educating participants on how to track their diets and keeping a daily 
food log will help increase self-efficacy among participants. For educational 
purposes, students will be given a homework assignment, in which they will 
keep a three-day food log, writing everything they consume for three days. They 
will input these items into “Supertracker” on choosemyplate.gov. Participants 
will print out the computer analysis nutrient report based on an average of the 
three-day food log. They will bring this report with them on the following week 
(week 3). At the end of lesson two, participants will have the first mini-
information session.  
In week three, lesson three, participants will determine their daily energy 
needs. After completing this lesson, participants will be able to calculate their 
resting energy expenditure, daily Caloric needs, and decipher whether or not 
they are meeting nutrient needs based on the Dietary Reference Intakes (DRIs) 
and choosemyplate.gov Supertracker nutrient report. After the completion of this 
lesson, participants will complete the second mini-information session. 
Week four, lesson four, will focus on diet-disease relationships. At the 
completion of this lesson, participants will be able to explain the impact of diet-
related diseases, identify the problems and causes associated with diet-related 
diseases in America, distinguish strategies to prevent diet-related diseases, and 
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develop personal health goals. Based on what participants learn about diet-
disease relationships and nutrient needs (taught in lesson three), students will 
individually develop two to three goals that are specific, measurable, attainable, 
realistic, and timely (“SMART”) to improve their overall health.  This activity 
aims to increase self-efficacy among the participants, thereby increasing healthy 
habits. Research has found that people with high self-efficacy were more likely to 
actively engage in healthy diets for weight loss than people with low self-
efficacy.18 At the end of this lesson, students will complete the third mini-
information session. 
In week five, lesson five, students will learn about the different 
components of a Nutrition Label. At the end of this lesson, participants will be 
able to decipher the various components of the food label and determine 
whether or not a food product meets nutrient needs based on reading the label 
and using the percent daily value “5/20 rule.” In this lesson, participants will 
physically color different components of a black and white label. This color-
coding activity aims to make it easier for participants to understand the 
components of the label, teaching them which components one should increase, 
decrease, or to be cautious of when consuming food. Participants will also focus 
on the ingredients list and compare and contrast the ingredients in different 
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brands of the same food item. After completing this lesson, students will 
complete the fourth mini-information session. 
Week six, lesson six, will be the final meeting of the intervention. In this 
lesson, students will analyze Nutrition Labels based on what they learned in 
previous lessons. After completing this lesson, participants will be able to 
calculate the nutrients of a food product using a Nutrition Label based on 
various serving sizes, identify the definitions of various nutrient content claims 
used on products, and explain the difference between Calorie-dense and 
nutrient-dense foods. Participants will then complete the fifth and final mini-
information session. Following the mini-information session, participants will 
complete the two Post-Intervention Nutrition Knowledge Questionnaires and 
Post-Intervention Information Questionnaire. These completed documents will 
be collected and compared to the Baseline Nutrition Knowledge Questionnaires 




















Appendix H:  
Implemented Lesson Plans 
(2 sessions) 
Materials: 
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Lesson 1: What is food? 
 
Objective: Students will be able to: 
• Name the six nutrients our bodies require 
• Define a Calorie 
• Explain the different types of macronutrients available in food 
• Name the absorbable form of each macronutrient and how much energy 
each yields 
• Provide examples of food sources of specific types of macronutrients  
• Explain the difference between Calorie-dense and nutrient-dense foods 
 
Materials:  
• Macronutrient Chart (Appendix G; Lesson 1) 
• “Nutrient-Dense vs. Calorie-Dense” Worksheet (Appendix G; Lesson 5) 
 
Procedure: 
1. [10 minutes] Students will be prompted with the following questions: 
What is a Calorie? What is its function? Where does it come from? Why do 
we need them? 
Students will brainstorm individually. Students will then share responses 
with the entire class.  
 
Instructor: A Calorie is a unit of energy needed to raise the temperature of one 
gram of water through one degree Celsius. We need Calories to carry out our 
daily functions and provide us with fuel so that our bodies can do work. Calories 
come from food. There are three main sources of Calories (carbohydrates, proteins, 
and fats). Calories also come from alcohol.  
 
2. [5 minutes] Explain the six types of nutrients our bodies need. Ask 
students why we need vitamins, minerals, and water. 
 
Instructor: Our bodies require six types of nutrients: water, vitamins, minerals, 
carbohydrates, proteins, and fats. We will review the macronutrients in more 
detail (carbohydrates, proteins, and fats). However, vitamins, minerals, and water 
are just as critical. Why do you think these are so crucial? 
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Vitamins and minerals: Vitamins and minerals are essential nutrients your body 
needs in small amounts to work properly. Many of these nutrients are essential 
because our bodies cannot make them; they must be consumed. 
 
Water is important to drink because our bodies are made up of about 65% water. 
Water is used in the body in several different ways. Water cushions and lubricates 
joints, nourishes and protects the brain, spinal cord, and other tissues. It helps 
keep the body at a normal temperature, and assists in waste movement and 
disposal.  
 
3. [25 minutes] Instructor will guide students through the macronutrient 
chart (see materials). 
 
Using the chart as a guide, explain the basic process of digestion of each 
macronutrient and how the digestive process differs based on the 
chemical compound i.e.- complex vs. simple carbohydrates. Complex 
carbohydrates keep you fuller longer because the body takes more time to digest 
them; complex carbohydrates are larger chemical structures so it takes more time 
to break the bonds (when compared to simple carbohydrates). Explain how the 
foods that we eat cause various responses in the body (i.e., blood glucose 
spikes when eating high glycemic foods; saturated and trans fats 
negatively affects LDL and HDL levels). Explain differences in energy 
yields of macronutrients (i.e.- proteins yield 4 Calories/gram versus fats 
yielding 9 Calories/gram). 
 
4. [5 minutes] Explain the difference between a nutrient-dense food and 
energy-dense food. Emphasize that a food item can be both nutrient- and 
energy-dense. However, a “healthier” item is one that provides more 
beneficial nutrients and less non-nutritious nutrients. 
 
5. [5 minutes] Have students complete the “Nutrient-Dense vs. Calorie-
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Lesson 2: The Nutrition Label 
 
Objective: Students will be able to: 
• Decipher the various components of the food label 
• Determine whether or not a food product is nutritious based on reading 
the label and using the Percent Daily Value “5/20 rule” 
• Calculate the nutrients of a food product using a Nutrition Label based on 
various serving sizes 
 
Materials:  
• Black and White food label (for students)  
• Colored food label (for instructor) 
• Markers/crayons/colored pencils (red, blue, green, and yellow) 
•  “Which is a better choice?” Worksheet (Appendix G; Lesson 5) 
• “Nutrition Label Analysis” Worksheet (Appendix G; Lesson 6) 
 
Procedure: 
1. [3 minutes] Show a food item (use a picture, a model, or an actual food 
item) and ask students to identify the number of Calories and nutrients in 
the food. When students say they need more information, ask what sort of 
information they need.  
 
What do we need to know about this item? How many Calories, the number 
of grams of each macronutrient, the types of micronutrients, the serving size, etc.  
What can we use to provide this information for us? The food label. 
 
2. [15 minutes] Food Label Coloring Activity: Using the black and white 
food label, go through the various components of the label. Have students 
use markers/crayons/colored pencils to color in the components to 
identify the various parts of the label and what to look out for. Use the 
colored food label to guide you through this activity (students should 
color the black and white food label the same way that the colored label is 
done).30 
 
3. [5 minutes] Explain “The 5/20 Rule.” 5% of a nutrient means it is low; a poor 
source of this nutrient is found in the food item. 20% of a nutrients means it is 
high; a good source of this nutrient is found in the food item.  
 
Review the percent daily value section of the Nutrition Label.   
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4. [5 to 10 minutes] Students will complete “Which is a better choice?” 
worksheet. Review the answers with the students and explain WHY one 
choice is better than the other. 
 
5. [10 minutes] Using the food label that the students colored, students 
should complete the “Nutrition Label Analysis” worksheet. Review the 
answers with the students. 
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Appendix I:  
Raw Data 
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 Table 10. Participant Data: Group, Gender, Class year, Body Mass Index, and Nutrition Knowledge 
Questionnaire scores 
















1 Experiment Female Junior 22.1 91.6% 100.0% 91.6% 100.0% 
2 Experiment Male Freshman 25.1 91.6% 100.0% 75.0% 100.0% 
3 Experiment Male Sophomore 23.6 91.6% 100.0% 83.3% 83.3% 
4 Experiment Female Junior 22.3 91.6% 100.0% 83.3% 100.0% 
5 Experiment Male Sophomore 21.9 75.0% 100.0% 58.3% 100.0% 
6 Experiment Male Sophomore 24.6 75.0% 100.0% 50.0% 91.6% 
7 Experiment Female Junior 20.1 91.6% 100.0% 83.3% 100.0% 
8 Control Male Freshman 25.0 91.6% 91.6% 66.7% 50.0% 
9 Control Female Sophomore 20.6 91.6% 83.3% 66.7% 66.7% 
10 Control Male Sophomore 29.1 66.7% 83.3% 50.0% 75.0% 
11 Control Female Junior 28.3 66.7% 50.0% 50.0% 50.0% 
12 Control Female Junior 28.9 83.3% 83.3% 50.0% 50.0% 
13 Control Female Sophomore 20.4 100.0% 100.0% 100.0% 100.0% 
14 Control Male Sophomore 21.3 91.6% 91.6% 83.3% 83.3% 
+ Nutrition Knowledge Questionnaire scores for questionnaire developed by Jay et al.30 
++ Self-developed Nutrition Knowledge Questionnaire scores for questionnaire developed by present researcher 
BMI = Body Mass Index 
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Table 11. Participant Data Derived from Initial Information Questionnaire 
Participant Group How often do 
you read the 
Nutrition Label? 
Confidence level Prior 
education? 
Living On- or 
Off- campus? 
 
1 Experiment Once/week Somewhat Confident Yes Off 
2 Experiment Daily Confident Yes Off 
3 Experiment Daily Somewhat Confident No On 
4 Experiment Daily Confident No Off 
5 Experiment Rarely Very Confident No On 
6 Experiment Rarely Somewhat Confident No Off 
7 Experiment Once/month Somewhat Confident No Off 
8 Control Rarely Not Confident No On 
9 Control Daily Very Confident No On 
10 Control Once/month Somewhat Confident No Off 
11 Control Once/month Somewhat Confident No On 
12 Control Once/week Not Confident No Off 
13 Control Once/week Somewhat Confident No Off 
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Participant 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Question 1 1 1 1 1 2 2 1 1 1 2 1 1 1 1 
Question 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Question 3 250 250 250 250 250 250 250 250 250 250 250 250 250 250 
Question 4 500 500 500 500 500 500 500 500 500 500 500 500 500 500 
Question 5 B B B B B B B B B B B B B B 
Question 6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 10 1.5 2.5 2.5 2.5 
Question 7 4 4 4 4 4 4 4 4 4 4 11 1 4 4 
Question 8 L L L M M M M L L M M L L L 
Question 9 A A A A A A A A A A A A A A 
Question 10 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
Question 11 M M M H M M H M L M M H H M 
Question 12 B B B B B B B B B B B B B B 
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Table 13. Participant Responses for the Nutrition Knowledge Questionnaire (Jay et al.30) at Post-Intervention   
 






Participant 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Question 1 1 1 1 1 1 1 1 1 1 2 1 2 1 1 
Question 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Question 3 250 250 250 250 250 250 250 250 250 250 250 250 250 250 
Question 4 500 500 500 500 500 500 500 500 500 500 500 500 500 500 
Question 5 B B B B B B B B B B B B B B 
Question 6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 4 2.5 2.5 2.5 
Question 7 4 4 4 4 4 4 4 4 4 4 11 4 4 4 
Question 8 L L L L L L L L M M L L L L 
Question 9 A A A A A A A A A A A A A A 
Question 10 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
Question 11 H H H H H H H M M H M L H M 
Question 12 B B B B B B B B B B B B B B 
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Table 14. Participant Responses for the Self-Developed Nutrition Knowledge Questionnaire at Baseline  
Participant 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Question 1 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
Question 2 H M M M M M M M M L M M H M 
Question 3 10 5 5 5 5 5 10 5 5 5 5 5 10 10 
Question 4 No No No No No Yes No Yes No Yes No No No No 
Question 5 C C C C C C C C C A A C C C 
Question 6 C C C C C C B C C C B C C C 
Question 7 D D D D A C D C D D A C D D 
Question 8 22 22 22 22 22 22 22 22 14 22 22 22 22 22 
Question 9 H M H M M M H H H M M M H M 
Question 10 No Yes Yes Yes No No No Yes Yes Yes No No Yes Yes 
Question 11 6 6 6 6 6 6 6 6 3 6 7 6 6 6 
Question 12 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 5 4.5 23 4.5 4.5 
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Table 15. Participant Responses for the Self-Developed Nutrition Knowledge Questionnaire at Post-
Intervention  
Participant 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Question 1 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
Question 2 H H H H H H H M M H M L H M 
Question 3 10 10 5 10 10 5 10 5 5 10 5 2.5 10 10 
Question 4 No No No No No No No Yes No Yes No No No No 
Question 5 C C C C C C C C C A A C C C 
Question 6 C C C C C C C A C C C C C C 
Question 7 D D D D D D D C D C D D D D 
Question 8 22 22 22 22 22 22 22 22 14 22 45 22 22 22 
Question 9 H H H H H H H M H H H M H M 
Question 10 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes 
Question 11 6 6 2 6 6 6 6 6 3 6 6 7 6 6 
Question 12 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 5 23 4.5 4.5 
H=High; M=Medium; L=Low 
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